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'Thedimension taken as Biacromial Diameter (paragraph 3) showuldl have been
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hanging at his sides and his forearms extended ! novizontally.
Using the anthropometer, measure the distance between the
most lateral points of .ne clavicles.

The dimensions listed in the data pages as Biacromial Dii:retsr should be
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Biacromial Diameter (Y) can be approximated from the foil- winy regression
{ equation: : o

_Y = 0.415 X+ 10.76 Standerd error of estiman: = 10,66

Where X = Chest Breadth

All Values are in inches
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FOREWORD

This study was initlated by the Anthropology Branch, Human Engineer-
ing Division, Behavioral Sciences Laboratory, 6570th Aerospace Medical
Research lLaboratories. The research was conducted by North American
Aviation, Inc,, Los Angeles 9, California, under the provisions of Con=
tract No. AF 33(657)~7848. Mr. William R, Santschi, Head of the Biossience
Unit, Life Sciences Group, was the prinocipal investigator for North Ameri-
can Aviation, Inc.s Mr, J. DuBols, Biophysicist, was responsible for the
theoretioal aspects of the study., 8election of subjects and anthropometry
phases of the study were conductsd by Miss Conatance (moto, Physical Anthro=
pologist. Mr. Charleas E. Clauser, of the Anthropology Branch, monitored
the contract for the 6570th Aerospace Madical Rasearch Laboratories. The
work was performed in support of Project No. 7184, "Human Ferformance in
Advanced Systems," Tagk No. 718408, MAnthropology for Deaign.® The research
gponsored by this sontract was initiated in February 1962 and completed in
:nu%t 136” This report is cataloged by North American Aviation as

ne

The authors wish to express appreciation to Mr, H, T. E. Hertzberg,
Chief of the Anthropology Branch, for a oritical review of the manuseript.
Gratitude is also expressed to staff members, Mr, M. N. Goldberg, Mr, D,
Walton, and Mr. A. P. Holm, for their assistance in measuring the subjeats,
and to Mr, F. Mazy, Senior Design Specialist, for the design of the measure-
ment apparatus., The authors are particularly indebted to the NAA-employee
subjects whose cooperation in wvoluntarily subtmitting to the rigors of
measurement made this study possible,




ABSTRACT

4 gtudy was conduoted to determine the moments of inertia amd centers
of gravity of & sample of 66 living male subjects representative of the
Air Force population in stature amd weight. Eight body positions were in-
veatigated: Standing; Standing, Arms Over Head; Spread Eagle; Sitting}
Sitting, Forearms Downj Sitting, Thighs Elevated; Meroury Configuration;
Relaxed (Weightless). The procedure was based upon the compound perdulum
having a theoretical accursoy of approximately =2 to 28 per cent depemiing
upon pesition ard axis., Orthogonal axes, defined as the intersections of 1
the sagitial, frontal, and transverse planes through the stamding body, were
designated ag X, Y, and 2. A set of 50 anthropometric dimensions was taken
on each subject, as well as photographs of each subject in each position.
Results of the gtudy show Ehat the average moment of inertia vaﬁied in this
sample from 1l lb, in sec.” about the Z axis to 152 1lb, in sec.” about the
X axls, Linear regression analysis of moments of inertia vs. stature and
weight yielded correlation ococefficients ranging between 0,77 amd 0.98.

PUBLICATION REVIEW

This technical documentary report has been reviewed amd 1s approved.

Wa’&&u ﬁ M/
WALTER F. GRETHER
Technical Dirsctor .
Behavioral Sciempes Laboratory '
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MOMENTS OF INERTIA AND CENTERS OF GRAVITY
OF THE
LIVING HUMAN BODY

INTRODUCTION

Moments of inertie and centers of gravity of the human body are
fundamental parsmeters which enter into all computations involving body
rotation. These computations arise in the analysis of total body motion
under conditions of weightlessness, where body rotation of an individual
is easily produced by his own action or by external forces; under condi-
tions of acceleration, where the vector does not act through the body
center of gravity due to body position or restraint; and, in general, in
the design of air or space transport systems where human weight is a signi-
filcant percentage of vehicle welght.

The purpose of this study is twofold; first, to obtaln data on the
characteristics of the moment-of'-inertia parameter about three axes and
for various body positions for s well=defined group of living humans;
and, second, to supplement the existing date on the location of the
center of gravity of the total human body.

Earlier investligators have used pendulum techniques to obtain data
on human body segment moments of inertia and centers of gravity for a
small nmumber of cadaver subjects (references 2, 3). In the messurement
of living humans, balance techniques have been employed to obtain totsl
body center of gravity (references 8, 10). One investigator has utilized
volume contour maps to measure total body center of gravity and moment of
inertia, a method which involved assumptione about body eross section and
density (reference 11).

The present study makes use of a generslized compound pendulum method
in which the only assumption made is mean body density, utilized in
camputing a small second-order buoyancy correction factor.




SECTION 1
THEORETICAL CONSIDERATIONS

METHOD

The technical aspects of the compound pendulum method, upon which
this study is based, are treated in detail in reference 4; a brief
description 1s presented here for general background.

The compound or physical pendulum 1s an elementary dynsamic system
consisting of an extended mass oscillating about a fixed horizontal
axis under the force of gravity. If two parallsl axes of oscillation
are provided, and certain simplifying assumptions made, it is oot Aiffi-
ocult to show that the simultaneous solution of the torqus equations for
the two axes ylelds expressions for the moment of inertias and center of
gravity of the pendulum in terms of its weight, periods, axis separation
and acceleration due to gravity. Since the sums of the moments of inertia
of two or more masses with respaet to the same axis equals the moment of
inertia of the combined masses with respect to that axis, the moment of
inertia and center of gravity of a mass (the human subject) distinct from
the double axis pendulum can be found.

In reference 4 it is shown that the distance from the short sus-
pension axis (figure 1) to the center of gravity of the subject is given by

: 2
wfas (8 vy ey v o0 + AL+ pv) - B o )] - wageed, - 2R

L =
s w2, - ) - 8P+ pyiaL

vhile the moment of inertia of the subject about an axis parallel to the
fulerum axis and passing through his center of gravity is given by

1, = By +wn) -1 - &+ vl

°  uwf

Where:

Tpa is the periocd of the pendulum about the short suspension axis

T
L

I. is the moment of insrtia of the pendulum (without subjeet) sbout the

is the period of the pendulum about the long suspension axis

short axis

?




VERTICAL W

long suspension axis

Short suspension axis

Angular displacement of pendulum

Velght of pendulum without subject

Weight of subject

Distance between support axes

Distance from short suspension axis to CG of pendulum
Distance from long suspension axis to CG of pepdulum
Distance from short suspension axis to CG of subject

Distance from long suspension axis to CG of subject

Figure 1. BSchematic of Ccmpound Pendulum




g is the acceleration due to gravity

v is the subject volume based upon body weight and an assumed mean body
density of 65.246 1v/rt3

v is the pendulum volume

p is the ambient air density
The remaining symbols are as given previously.

A given determination of center of gravity and moment of inertia
involves only five measurements: air temperature, subject weight, the
two pendulum periods about the short and long suspension axes and a
referance distance from the subject to the short suspengion fulerum. All
other constants in the equations are determined, once, prior to the actual
subject measurements.

Also noteworthy is the faet that the center of gravity measurement is
male in proper relationship with the gravity vector as contrasted with other
methods (references 8 and 10) in which the displacement of subcutaneous fat
and viscera is orthogonal to the direetion of measurement.

ACCURACY

The theoretical limits of accuracy obtainable with the compound pen-
dulun technique (as applied to living human meagurement) was estimated
(reference 4) from the total differentials of Lg and Ig. These limits
depend upon the magnitude of the moment of inertia which in turn is a
function of body weight, anthropometry, body position and axis. Provided
the crucial experimental variables are carefully controlled, accuracies
of 124 for maximm I, values and 184 for minimm I, values appear within
the reslm of possibility (reference 4). The distance to the center of
gravity can be measured to within £0,5% or better along the X and Z axes.

Some of the practical considerations in achieving these estimated
limits are touched upon in Section III.

DATA RECORDING AND PROCESSING

Since an enormous quantity of raw data is generated rapidly when a
large number of subjects are measured for moment of inertia and ¢g in
eight distinct positions about three body axss, a 7090 computer program was
vritten to caloulate individual I, and Ly values and to carry out the
statistical analysis on the computed moments and ogs. Perhaps unique in
this study is the total integration of the experimental procedure with the
data processing. This was achieved by recording all data, anthropometry
included, directly on decimal data key punch sheets, an arrangement designed
to minimize transcription errors and provide an orderly procedure for the
experiment,

AN |




The computer progran was written in Fortran and consists of a main
program and five subroutines. Three of the latter are used vhere required
to compute averages, standerd deviations, simple and multiple regression
eorrelation coefficients, equation constants and standard errors of esti-
mates. All of the printout data tables in this report were generated by
the other two subroutines.

BODY COORDINATE SYSTEM

An orthogonal axis system was defined by the intersection of the
three principal planes of the body passing through the center of gravity
of the body as shown in figure 2. The Z-axis is formed hy the intersection
of the gagittal plane and the frontal plane; the Y-axls, by the inter-
section of the frontal and transverse planes; and, the X-axis, by the inter-
section of the sagittal and transverse planes.

Z
Sagittal
Plane

Frontal
Flane
Transverse

>/ Plane !

{

\ Y |
X

!

Figure 2. Body Coordinate System




The orthogonal axis system was referenced to the body as shown in
figure 3. The location of the center of gravity of the body wes measured
along the Z-axis from the top of the head, L(Z), along the X-axis from the
back plane, L(Y), and along the Y-axis from the anterior superior spine of
the ilium, L(X). However, since body symmetry with respect to the sagittal
plene was assumed, L(Y) was defined as equal to one-half the bispinous
breadth (Appendix III).

2
l
l
|
T
]

L(Y) = # Bispinous BEresdth

Figure 3. Reference Landmarks for Location of Center of Gravity

SELECTION OF BODY POSITIONS

Eight body positions (figure 4) were defined. Factors which were
considered in the selection of the positions included the desirability of
a standard anthropametric posture (Standing), the capability of determining
the effect of changes in limb position on mement of inertia, (Standing, Arms
over Head; Sitting, Forearms Down) positions predicted to yleld maximm and
minimum moment of inertia values (Spread Bagle; Sitting, Thighs Elevated),
and special applicetions (Mercury Configuration, Relaxed-Weightless).




DESCRIPTION OF POSITIONB

1.

2.

3.

b,

5

6.

T.

8.

STANDING

STARDING, ARMS OVER HEAD

SPREAD EAGLE

8ITTING

SITTING, FOREARMS DOWN
SITTING, THIGHS ELEVATED

MERCURY CONFIGURATION

RELAXED (WEIGHTLESS)

Bubject stands erect with hesd oriented
in the Frankfort plane and with arms
hanging naturally at the sides as de-
scribed in WADC TR 52-321 stature measure-~
ment (reference 7).

legs, torso and head same as position 1;
upper extremities raised over head, parallel
to Z-axis; wrist axes parallel to X-axis;
hands slightly clenched,

Torso and head sames as position 13 subject
against plane parallel to YZ plane; arms

at 45° with Z-axis, legs at 30° with Z-mxis;
wrist axes parallel to YZ plane; hands
slightly clenched.

Upper legs and foresrms parallel to X-axis;
upper arms, lower legs and spine parallel to
Z-axis; soles parallel to XY plane; wrist axes
parallel to Z~axis; head in Frankfort plsne.

Same as position 4, except forearms parallel
t0 Z-axis, wrist axes parallel to X-axis.

S8ame as position 4, except upper leg angle
approximately 35° with YZ plane.

Same as position 4, except 100° back-thigh
angle, thigh-leg angle 112°, forearm
parallel to thigh.

Position predicted to be assumed dy a human,
relaxed in the weightless state.*
Bee figure L,

# Unpublished study by K. W. Kennedy, Anthropology Branch, Behavioral
Sclences Laboratory, 6570th Aerospace Medical Research Laboratories,
Wright-Patterson Air Force Bage, Chio,




%

6. Bitting, Thighs
Down Elevated

0P U | i
1°
T. Marcury
Configuration

8. Relaxed (Weightless)

Figure 4. Body Positions
9



SECTION II
DESCRIPTION OF APPARATUS

DESIGN AND FABRICATION OF PENDULUMB

Two campound pendulums were designed in accordance with the oriterias
presented in reference U4 to sccammodate the subject sample for the eight
positions previously defined. One pendulum (Iox/loy) was utilized for the
determination of mowent of inertia about the X and Y axes; the other was
used for measurement sbout the 2-axis (I,y). The pendulums, weighing in the
range of 40 to 60 lbs., were constructed mainly of welded l-inch alumimm
tubing. The cons fulorums, designed for minimum friction and wear, were
fabricated of steel and tipped with hard-facing alloy; the cones rested on
hardensd steel pads. The pads were gecured to a heavy steel support fix-
ture vhich was anchored solidly to concrete. A hoist mechanism was devised
t0 transfer the pendulums from the short to the long suspension axis and
to rotate the Iny/Ioy Pendulum. The pendulums, suspended from the support
fixture, are shown in figures 5 and 6.

INSTRUMENTATIOR

Since determination of moment of inertia by the use of a compound
pendulum is dependent upon accurate measurement of the pendulum period, an
eleatronic timer gystem was designed to measure time to within :0.0001 sec.
The timer system consisted of a light source, a photo diode, an electronic
counter {Hewlett Packard Model 522B), and reset and inhibition circuitry
which permitted the measurement of either a single cycle or a series of
cycles up to 10. A thin blackened rod, attached to each pendulum equi-
distant from the short suspension axes, interrupted the light source dure
ing oscillation to automatically start and stop the counter. The switch
(rod, light source, and photo dicde) can be seen in position in figure 5.

BODY RESTRAINT

Pressure-sensitive tape and Veloro tape (1- and 2-inch widths) were
used to restrain the subjects in their proper positions and to ensure
rigidity with respect to the pendulum. 8him material of low-density rigid
polystyrene foam was utilized in varicus thicknesses and shapes to align
and restrain the head, feet, knees and wrists of the subjects where necessary.
The restraint materials and techniques were chosen to minimize artifacts in
the measurement of human moment of inertia.

10
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Figure 6. Moment-of-Inertia Measurement Apparatus (iOX/IOy Pendu )

12




SECTION III
EXPERIMENTAL FPROCEDURE

SELECTION OF SUBJECTS

The sample of 66 male subjects was selected on the basis of stature
and weight from North American Aviation employses to represent the Air Force
population stature and veight characteristics described in reference 7.
For this total sample whose stature-weight scattergran is shown in Ligure 7,
60 subjects are contained within the bounds of lst and 99th percentile values
of stature and weight and 50 within the area bounded by the 5th and 95th
percentile values. The stature-weight correlation coefficient value for
the total sample is approximately 0.6, in comparison with the Alr Force
population valua of approximately 0.5 reported in reference 6.

76 1 T T 1] L 1 T 1 T
e
Y
x
[ ]
-
—-~
g .
)
hd -
E .
E 99
.
.
62 L | - [l ok L L I dom Il
120 140 160 180 200 220

AVERAGE WEIGHT {1lba.)

Flgure 7. Scattergram of Statures and Weights of 66 Subjects
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ANTHROPOMETRY OF SUBJECTS

Fifty measurements were taken on aach subject. These measurements,
listed in table I, included thirty-five standard Air Fores dimensions con=-
tained in reference 7, and fifteen other dimensions, The former are useful
for describing the characteristics of the subject sample in relation to the
Alr Foroe population, while the latter are expected to bs useful in deter=
mining other biophysical characteristies such as the weight of certain
segments of the body, ete.

TABLE I
MEASUREMENT OF SURJTECTS

Age Hip Breadth, Sitting

Ankle Circumfasrence Ilisc Spine Height

Axillary Arm Circunference Juxtanipple Skinfold
Biscromial Diameter Knee Circumference, Standing
Biceps Ciroumference (Extended) Lower Arm Length

Bigpinous Breadth Lover Thigh Clircumnference
Buttock=popliteal Iength Midaxillary Line, Xyphoid Skinfold
Buttock Circumference Shoulder Height (Acromial Height)
Buttock Depth Sitting Height

Calf Circumference Span

Cervicale Height Bphyrion Height

Chest Breadth Stature

Chest Circumference Substernale Height

Chest Depth Suprasternale Height

Elbow Circumference (Extended) Thigh Circumference

Fist Circumference Tibiale Height

Foot Breadth Triceps Skinfold

Foot Length Trochanteric Height

Forearm Circumference (Extended) Upper Arm lLength

Hand Breadth at Metacarpale Waist Breadth

Hand Iength Walst Clrcumference

Head Breadth Walst Depth

Head Circumference Waist Height

Hesd Length Weight

Hip Breadth Wrist Circumference

All measurements were made with standard anthropometric instruments in
acenrdance with techniques spacified in references 7 and 9. Lange skin-
f0l1d calipers® were used in obtaining skinfold thickness measurements. A
deseription of the anthropometric dimensions is given in Appendix III.

* Cambridge Scientific Industries, 18 Poplar Street, Cambridge, Maryland.
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CALIBRATION OF APPARATUS

Calibration of the apparatus, consisting of the timer and pendulums,
vas a straightforward procedure. The timer was checked with respect to
accuracy by adjusting the period of the oscillator in the Hewlett Packard
electronic counter to correspond with that of a secondary frequency standard
maintained by the NAA Metrology Laboratory. This calibration insured a
basic counter accuracy of 2 parts in 106, The design of the photo-diode
gswiteh provided s pulse rise time at the input to the counter of approxi-
mately 1 microsec.

Reproducibility of period measurements was evaluated with the aid of
an eight-foot simple pendulum oscillating through a ons degree arc, It was
found to be approximately +0.0001 sec. for single-cycle comparisons and
epproximately *0.00005 sec. for 10-cycle averages.

Moments of inertis and centers of gravity of the pendulums with respect
to thelr short suspension axes were measured by taking at least 10 10-cycle
averages of the periods for each suspension, axis and position. Fulerum
friction was reduced to a minimum by substituting lubricated glass plates
for the steel pads. Fulerum separations (AL) were measured with g height
gage to sbout 20,001 inch. The pendulums were weighed to an accuracy of
120.01 1b. on a calibrated Triner scale.

The accuracy of the Iy measurement was evaluated experimentally through
the use of & 139-lb. machined steel block, approximastely 2 x 12 x 20 1n§hes,
having a computed I, about one axis of approximately 16.33 1b. in. sec.
Measured Ig differed from the computed value by less than 1 percent.

Following calibration of the pendulums for positions 1, 2 and 3, &
short pilot study was run to assess subject period reproducivility and to
develop an effective restraint technique. The results of this study
demonstrated that a pericd reproducibility of 0.0005 sec., could be main-
tained with all subjects capable of participating in the experiment even
through fulcrum and axis transfers.

A restraint procedure f.nally evolved which utilized a combination of
drafting tape, Velero tape and polystyrene foam shim blocks. Head move-
ment in the upright positions was found to be particularly critical and
careful attention was required in its positioning and restraint.

MOMENT OF INERTIA AND CG DETERMINATION

The subject was instructed to be as relaxed as possible and to breathe
normally during messurement.

Bubject weight, both pre and post-run, was recorded for each position.
The subject was weighed on a Fairbanks, Morse and Co. scale (Code 10737,
sccuracy $0.05 1b.) and measured while clad only in trunks or shorts whose
weight ranged between 4 and 8 oz. The garment weight was assumed a part
of the subject body weight in all cases.

15



After the subject assumed position on the pendulum, & check was made
to ensure that the cg of the subject was within preseribed limits by
noting the position of the pendulum axis with respect to a gravity reference
line and shimming the subject where required. The subject was securely
restrained to the pendulum in the proper position by use of masking and
Velero tape at appropriate locations on the body. (The restraint technique
15 demonstrated for both pendulums and all positions in figures 8 through 1.)

The pendulium Was made to oscillate through an angle of :1*. At least
two 10-cyclewperiod averages were taken for each suspension axis to ensure
that reproducibility was achieved. The criterion for reproducibllity was
that successive average periods be within 10,0005 sec.

A body-reference distance from the top of the subjects' heads to the

gshort-fulerum suspension axis of the on/I pendulum wug measured for
cach poaition, and air temperature was TeoS¥ded.,

16
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7.

Flgurs 9.

Mercury Configuration

Subject Restrained in Positlons 5 Through 8 (on/loy
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Pendulum)




®
™
3
®
-
03
L2
o
L

Standing, Ams Over Head

J. BStanding 2.

=
\0

3itting

L.

Spread Eagle

3.

Pendulum)

0z

Subject Rentrained in Positions 1 Through 4 (I




z0
(sninpuad “7Y) g UBNOIGL ¢ SUOTATSO UT PIUTBIISAY 403(qug T Srn3vd

7 By, o SEZERNGIAIATE, e DRI o TR
;2 : : P e ) A e oA /L.ﬂ,_._lf<—-
oL B et N e AR Y e’
T _ -, .
& A

e e A e

: e 10 M + o)
NSRRI e N
N \.ﬂﬂ
’ S {] “In , {
o
* .

.
. b » p—; y
I, e}
Lo g o .
I A R ‘ /
RN B R .
AR JTSI e - o
R M i & ¢
. . Ll e gg n .
.

Lrnpasyw )

um0d STIeaIod

Y
U . o

‘Fur3zTs

'S

wy

20



SECTION Iv
RESULTS

The experimental resulis of the study are swmmarized in tables II and
III wherein the most significant statistical information is listed. Com~
puter printout of all statlstical data is contalned in Appendix I. In
Appendix II, the individual centers of gravity, moments of inertia and
anthropomstry for each subject are rresented. Lists of symbols and defini-
tions epplicable to the coamputer program printout sheets can alsc be found
in Appendices I and II.

All correlaticns presented in the tables are based upon subject weight
averaged over all positions. This weight is recorded for each subject on
his individual dats sheet in Appendix II. Since weight variations were
seldom greater than one pound, this procedure should not significantly affect
correlation coefficients.

Table II presents the arithmetic means and standard deviations of the
centers of gravity and moments of inertias of the sample along with the means
and standard deviations of age, stature and weight. The mean centers of
gravity for all body positions are shown graphically in figure 12. Body
symmetry was assumed insofar as the Y-exis centers of gravity are concerned;
hence, their means ard standard deviations are independent of body position.
This assumption was not involved in the determinations of the Y-axis moments
of inertia, however.

Table III shows the results of the linsar regression analysis of moment
of inertim vs. stature and veight. The multiple correlation cosfficients
all exceed 0.9 with only three exceptions. These large values of R indicate
a very strong dependence of mamsnt of imertin on stature and veight, which
combined with the relatively small values of standard errcr of estimate
and the large ssmple size, demonstrate the usefulness of the regression
equation as a predictive tool. Regression equations, with which I, values
can be conputed from stature and weight, are given for each position and
axis.

The general equations of motion of a body involve an imertial tensor
whose elements consist of the parameters measured in this study, i.e., the
ncments of inertia Iy, Iy, Iz, and the products of inertia Icys Ixz, Iys.
Although the determination of the latter wvas beyord the scope of this
experiment, it can be shown (reference 5) that the largest of these, Iyg,
can be fourd using a medification of the compound pendulum method.

_ e .
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TABLE II

ARITEMETIC MEAAS AND STANDARD DEVIATIONS OF SAMFLE CENTERS OF GRAVITY AND
MOMENTS OF INERTIA

Axis Center of Gravity Moment of Inertia
{in.) {(1b.in.sec.2)

Mean 8.D. Mean 8.D.
1. Standing b4 3.5 0.20 115.0 19.3
b4 4,8 0.39 103.0 17.9
z 31.0 1.L5 11.3 2.2
2., Standing, x 3.5 0.22 152.0 26.1
Arms Over y 4.8 0.39 137.0 25.3
Head [ 28.6 1.33 11.1 1.9
3. Spread Eagle x 3.3 0.19 151.0 27.1
Yy 4.8 0.39 11k.0 21.3
2 28.5 1190 3606 7‘9
y, Sitting x T.9 0.36 61l.1 10.3
y 4.8 0.39 66.6 11.6
z 26.5 1.1% 33.5 5.8
5. Sitting, x 7.7 0.34 62.4 9.7
Forearms y 4.8 0.39 68.1 12,0
Dowvn 2 26.8 1.16 33.8 5.9
6. Sitting, Thighs x T.2 0.37 39.1 6.0
Elevated y 4.8 0.39 38.0 5.8
2 23.1 0.78 26.3 5.1
7. Mercury X 7.9 0.3k 65.8 10.3
Coufiguration y 4.8 0.39 75.2 14,0
z 27.1 1.1k 3h.2 5.6
8. Relaxed x 7.3 0.33 92.2 13.3
(Weightless) y 4.8 0.3 88.2 13.3
z 27.5 1.4k 35.9 5.4

Sample Size 66

Mean Age 33.2 yrs. 8.D. Age T.2 yrs.
Mean Weight 166.L lbs. S.D. Weight 19.8 1be.

Meen Stature 69.4 in. 8.D. Stature 2.9 in.
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TABLE - III

CORRELATION OF MOMENT OF INERTIA WITH STATURE AND WEIGHT

Io Regression Equations *

S.E.*

Rio sw

Axis

A
SO

(Ve lial
O\
[eNeRe]

Standing

1.

Standing,
Arms Over

2.

Head

Spread
Eagle

3.

+ 1.438 + 0.322W

"135-0 + 20268 + 00268“
+ 0.768 + 0.201W

-91.6
-52.8

h,01
4,51
1.h5

285

oco

Sitting

h.

N
O\ O\
(e JoR el

Sitting,
Forearms
Down

5.

Sitting,
Elevated

Thighs

6.

Configuration

Mercury

7.

778+ O.h52w
.h438 + 0.352w
LTT68 + 0.176W

Relaxed
(Weightless)

8.

Sample Size 66

8 = 54,9 + 0.087W

8.E. = 2.33 in.

Toy = 0.60

* Io and B.E. in 1b.in.sec.2

8 in in.

W in lbs.
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3.3 —=
1 1 o L
1. Standing# 2. ©Standing, Arms Over Head 3+ Spread Esgle
26.5 26.8 23.1
4 :
L]
«§ —— prasp—
7.9 ( 7.7 7.2
. 1Y
L, Sitting 5. Sitting, Forearms Down 6. Sitting, Thighs
Elevated
27.1
7.9—» +—
¢ Te3 —™
7. Mercury Configuration 8. Relaxed (Weightless)

#Dimensions are in inches.
Buly symmetry with respect to the sagittal plane is sssumed.

Figure 12. Mean Centers of QOravity
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SECTION V
SUMMARY

A gtudy was conducted to determine the moments of imnertis amd centers
of gravity of a sample of 66 living male subjeots representative of the
Adr Foroe population in stature anmd weight (r = 0.6, S.D. =2,3). Eight
positions were investigated: Stamding; Stamiing, Arms Over Headj Spread
Eagles Sitting; Sitting, Forsarms Downj Sitting, Thighs Elevated; Mercury
Configuration; and Relaxed (Weightlesa;. 4 set of 50 anthropometric
dimensions was taken on each subject, as well as record photographs in
each position. The experimental procedure was based upon the compound
pendulum, Results of & brief statistical analysis indicate the following:

1., Moment of inertia correlates very well with subJect stature and
weight in all poaitions and axss. Multiple linear correlation co~
efficients ranged between 0,77 and 0,98, Since standard errors
were small, the derived regression equations constitute a useful
tool for the prediction of subject moment of inertia from stature
and weight alone.

2. The momgnts of inertia for &ll positions ranged,from 6 to 211 lb.
in sec,”, with means from 11 to 152 lb, in sec.”. The data as &
whole arc consistent, changing in magnitude of I° as body position
shiftse.

3. Centers of gravity data exhibit the same conslstency; mean cg
shifte relate as expected to changes in limb position.

The data contained in this report provide a basis for total=body
dymamic analysis. Relative to the test sample or other similar populations,
individual centers of gravity can now be estimated and moments of inertis
computed from sasily obtainable anthropomstric dimensions.
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SYMBOLS USED IN FRINTOUT

A B

A(X), A(Y),...c(2)
AV
AVL(X)

AVL(Y)

AVL(Z)

AVI(X), AVI(Y), AVI(Z)

R(X), R(Y), R(2)

RHWT
s(x), s(y), 8(2z)

8D
SDL(X), SDL{Y), SDL(2)
8pI(X), SDI(Y), SDI(2)

BHWT
STAT

wr

AFPENDIX I

STATISTICAL DATA

Regression equation congtants, stature vs. weight
Regression equation constants with respect to
denoted axis for single and multiple moment-of~-
inertia correlations

Arithmetic mean of the sample

Arithmetic mean of the centers of gravity aslong the
X-axis measured with respect to the back plane

Arithmetic mean of the centers of gravity along the
Y~axis; equal to one-half the average bispinous
distance

Arithmetic mean of the centars of gravity along the
Z-axis measured with respect to the top of the head

Arithmetic means of the moments of ipertia with
respect to the X, Y and Z axes respectively

Correlation coefficients with respect to X, Y and
Z gxes for single and multiple moment-of-inertia
correlations

Correlation ccefficient, stature va. welght
Standard errors of eatimates with respect to the
X, Y and Z axes for single and multiple moment-of-
inertia correlations

ftandard deviations from the mean

Standard deviations of the centers of gravity from
AVL(X), AVL(Y) and AVL(Z) reapectively

Standard deviations of the momente of inertia from
AVI(X), AVI(Y) and AVI(Z) respectively

Standard error of estimate, stature vs. weight
Stature

Subject weight
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ARITHMETIC PEANS AND STANDARD DEVIATI1ONS

POSITION

STANDING

STANDING, ARMS GVER HEAD
SPREAD EAGLE

SITTING .
SITYING, FOREARMS DOWN
SITTING, THIGHS ELEVATED
MERCURY CONFIGURATION
RELAXEC [WEIGHTLESS)

DNV E NN -

PASITIGN

STANDING

STANDINGy ARMS GVER HEAD
SPREAD EAGLE

SITTING

SITTING, FOREARMS D@GWN
SITTINGy) THIGHS ELEVATED
MERCURY CONFIGURATIGN
RELAXEC (WEIGHTLESS)

DNV E NN -

AVAGE 33,2 SDAGE T.2
N = 66

AVLEX)

350401
389401
332+01
794+01
772401
728401
790401
729+01

AVI(X)

115403
152+03
151+03
611402
628402
391402
658402
922+02

AYSTAT 69.4

AVLLY)

430+01
480+01
480+01
480+01
480401
4B80+01
480401
480+01

AVELY)

103¢03
137+03
114403
464402
581402
380402
752402
882+02

SDSTAT 2

AVLLZ)

310402
286402
285¢02
265+02
268402
231402
271402
275+02

AVI(2)

113402
111402
3456402
335402
338402
263402
342+02
359+02

9

AVNT

SOL(X)

200+00
221=00
194-00
3560-00
3119-00
3468~00
343~00
327-00

$DI[X)

193402
261402
271402
103402
9Tu+01
598401
103402
133402

{WEIGHT IN LBSy LENGTH IN INCHES, MOMENT GF INERTIA IN LB=IN=(SEC)SQ)

PASITION

STANDING

STANDINGs ARMS OVER HEAD
SPREAU EAULLE

SITTING

SITTINGy FOREARMS DORN
SITYINGs THIGHS ELEVATED
MERCURY CONFIGURATION
RELAXEC (WEIGHTLESS)

BN F WA=

POSITION

STANDING

STANDING, ARMS OVER HEAD
SPREAD EAGLE

SITTING .
SITTINGy FOREARMS DOWH
SITTINGy THIGHS ELEVATED
MERCURY CONFIGURATION
RELAXED {WEIGHTLESS)

XNV E NN -

N = 4o

PULTIPLE LINEAR CORRELATION
MOMENT QF INERTIA VS, STATURE AND WEIGHT

976400
9T7+00
484+00
921400
913400
885+00
931400
960400

atx) AlY)

RLY)

955+00
962400
950400
921400
920100
173+00
935+00
940+00

Al2) BX)

~232403-212+03-604+00 377+01
~328403-332+403 140401 536401
=353403=270+03=101403 553401 u30+0)
~916402~135+03~528+02 143+01 226+01
=787+02=127+03-537402 129401

~338402~-222+02-304+02

~943402~175+03-450402 157+01
~106403-139403-472402 177401

R(Z)

927+00
892+00
934400
948400
973+00
920+00
955+00
958+00

BLY)

343401~
534401=

20540}

543+00 434-00

285+0)
243401

Stx)

418+01
563+01
490401
401+01
398401
279+01
375401
371+01

Bt2)

982-01 512+00
851=01 452400
152401 677400
760+00¢ 322-00
765400 309-00
328-00 212-00
4468400 308-00
776400 452-00

(MEIGHT IN LBSy LENGTH IN INCHESy MOPENT OF INERTIA IN LB-IN-{SEC)S5Q)

28

16644

cix)

SoLty)

386~00
386~00
3186~00
386-00
1846=00
386-00
386=00
386-00

SDI{Y)

179+02
253402
213402
116402
120402
576¢01
140+02
133402

SONT

s(Y)

527401
689401
824401
451401
467401
366401
496401
k54401

cty)

SDL(2)

145+01
133+01
190401
114401
11601
TBU+00
114401
144+01

sol(2)

224+01
194401
787401
578+01
587+01
509+01
555+01
538+01

19.8

$t2)

838+00
BT4+00
282491
145401
136401
200+01
164401
154+01

e

460-00 112-00
589400 939-01
516400 191-00
266-00 201-00
321-00 206-00
180-00 204-00
318-00 197-00
352-00 174-0r



MOMENT OF INERTIA VS. STATURE
POSITION

STANDING

STANDING, ARMS GVER HEAD
SPREAD EAGLE

SITTING

SITTING, FOREARMS DOmN
SITTINGs THIGHS ELEVATED
MERCURY CONFIGURATION
RELAXEC (WEIGHTLESS)

@O U E LN -

POSITIGN

STANDING

STANDING, ARMS OVER READ
SPREAD EAGLE

SITTING

SITTINGy FOREARMS DOWN
SITTINGs THIGHS ELEVATED
MERCURY CONFIGURATION
RELAXEC (WEIGHTLESS)

Z O~NOCWVEWN -

= &8

(WEIGHT IN LBSy LENGTH IN INCHES, MOMENT OF INERTIA IN

MOMENT OF INERTIA VS. wEIGHT
POSITION

STANDING

STANDING, ARMS GYER HEAD
SPREAD EAGLE

SITTING

SITTINGs FOREARMS DOWN
SITTINGy THIGHS ELEVATED
MERCURY CONFIGURATION
RELAXEC (HEIGHTLESS)

DNV EWN -

POSITION

STANDING

STANDINGs ARMS OVER HEAD
SPREAD EAGLE

SITTING

SITTINGy FOREARMS DOWN
SITTINGy THIGHS ELEVATED
MERCURY CONFJGURATION
RELAXED (WEIGHTLESS)

WGNOCVEWUN =

KRHWT  ©.597 SHWT  2.333

N = &6

{WEIGHT IN LBSs LENGTH IN INCHES, MOGMENT OF I[NERTIA IN

SINPLE LINEAR CORRELATION

R{X) R(Y) Ri2) S{X}
881+00 863400 L468-00 917+01
892+00 888+00 Lu4a=00 118402
900+00 B74+00 850+00 118+02
774400 8Lu+00 794400 651401
761400 815+00 795+00 632401
&83+00 580+00 662+00 h37401
799400 862+00 770+00 618401
792+00 841400 805+00 810+01

ALX) AlY) All) B{X}

~292403 =265403 =137402 5846401
-40u+03 =400+03 -953+01 802401
~431+403 -330+403 -123+03 839401
~129+403  ~166403 ~761+02 274401
~115¢03  ~165+403 ~777+02 255401
~5B4+02 ~432+02 ~542+02 140401
~130+03 =212+03 ~579+02 282+01
«158+03 =180+03 =476+02 361401
LB=IN-{SECISQ)

SIMPLE LINEAR CORRELATION

R(X) RLY) RI2) stx)

864+00 844400 921400 974401

851:+00 827+00 386+00 137402

856+00 832400 818+00 140402

842+00 800400 918+00 522+01

859+00 829400 924 ¢00 499401

859+00 752400 907+00 306401

860+00 805400 913400 52u401

908400 839400 B97400 555401

A(X) AtY) A{l}) 8tx)
=250+02 =239402 «599+01 842400
=344 +02 ~384+02 -327+01 112401
~u35¢02 =380402 =173402 117401
=132+02 =109402 =110+02 Lu7=00
=777+401  =150402 =117402 422-00
~397+01 161401 =124+02 259-00
=831+01 =191402 =831+01 44500
-871+01 =563+01 ~458+01 607+00

S54.9 8 0.087

29

LB-IN-(SFC)ISQ)

sty)

902+01
116+02
103+02
621401
692+01
4&5+01
708+01
122+01

Bty)

530401
774401
540+0)
336+01
335+01
117+01
B14+01
386+01

sty)

958401
142+02
118+02
694+01
668+01
380+01
82940}
726401

BtY)

760+00
106401
892400
4 66-00
499-00
216-00
567+00
564+00

s}

196+01
173+¢0}
k15401
351+01
356401
381401
354401
319+01

8(2)

360-00
297-00
230+01
158401
161401
116401
147+01
145+01

5t2)

869+00
897+00
453+01
229401
225400
214401
227401
238+01

82}

104=00
865-01
324~00
267-00
273-00
233-00
256-00
243~00




APPENDIX II

SUBJECT DATA

The computed moments of inertia and centers of gravity for the individ-
ual subjects together with the corresponding anthropometric dimensions are
presented in the following pages. The data are for the most part self-

explanatory.

Definitions of the symbols and abbreviations are reproduced

here for the convenience of the reader. Floating point numbers are read
conventionally, e.g., 274+02 means 0.274 x 102,

L(x)

L(Y)

L(Z)

I(X)

I(Y)

1(2)

Distance to the center of gravity of the subject as measured
along the X-axis from the back plane.

Distance to the center of gravity of the subject measured
along the Y-axis from the iliac crest. BSince body symmetry
with respect to the sagittal plane is assumed, L(Y) is
aqual to one-half the bispinous breadth.

Distance to the subject center of gravity measured along
the Z-axis from the top of the head.

Moment of inertia about the X-axis through the subject's
center of gravity.

Moment of inertia about the Y-axis through the subject's
center of gravity.

Moment of inertia about the Z-axis through the subject's
center of gravity.
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ABBREVIATIONS OF ANTHROPOMETRIC DIMENSIONS

Ankle C Ankle Circumference

Axilarm C Axlllary Armm Circunference
Biserom D Biacromisl Diameter

Bicep C Biceps Circumference (Extended)
Bispin B Bispinous Bresdth

Butpop L Buttock=popliteal Length

Butt C Buttock Circumference

Butt D Buttock Depth

Calf C Calf Circumference

Cervic H Cervicale Height

Chest B Chest Breadth

Chest C Chest Circumference

Chest D Chest Depth

Elbow C Elbew Circumference (Extended)
Fist C Fist Circumference

Foot B Foot Breadth

Foot L Foot Length

Forearm C Morearm Circumference (Bxtended)
Hand B Hand Breadth at Metacarpale
Hand L Hand Length

Head B Head Breadth

Head € Head Circumference

Head L Head Length

Hip B Hip Breadth

Hip B 8it Hip Breadth, Sitting

Iliac H Iliac Bpine Height

Juxta 8 Juxtanipple 8kinfold

Knee C Knee Circumference, Standing
Lowarm L Lower Arm [ength

Lowthigh C Lower Thigh Circumference
Malx S Midexillary Line, Xyphoid Skinfold
Shldr H Shoulder Height (Acromisml Height)
sit H 8itting Height

Span Span

Sphyri H Sphyrion Height

Substern H Substernale Height

Supstern H Suprasternale Height

Thigh C Thigh Circumference

Tibiale H Tibiale Height

Tricep 8 Triceps Bkinfold

Trochan H Trochanteric Height

Uparm L Upper Arm Length

Waist B Waist Breadth

Waist C Waist Circumference

Vaist D Waist Depth

Waist H Waist Height

Wrist C Wrist Circumference
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SUBJECT NUMBER T

POSITION

STANDING

STANDINGs ARMS OVER HEAD
SPREAD EAGLE

SITTING

SITVINGy FOGREARMS DOWN
SITTINGs THIGHS ELEVATED
MERCURY CONFIGURATION
RELAXED (WEIGHTLESS)

00 ~NO W E WA

CERVIC H 61.7  SHLDR H
ILIAC H 42.3  TROCUHAN H
CHEST D 10,0 WALST D
HIP B 141 AXILARM C
WRIST 6.6 FIST C
THIGH € 23.0 LOWTHIGH C
SPHYRI H 2.7 FOOT
BIACROM D 14,2 HIP B SIT
HEAD C 22.8 HEAD L
TRICEP S 0.8 BISPIN B

AGE 2B.9

STATURE 72.2 WEIGHT 173.5
LX) Lty) L)

362401 531401 322402 132
352401 531401 299402 174
334401 531401 295+02 172
954+01 531+01 272+02 616
830+01 531401 276+02 635
770+01 531+01 239+02 414
850+01 5$31¢01 2834902 668
765401 531¢01 281402 999

60.2 SUPSTERN H 59.0 SUBSTERN H

40.3 TIBIALE H  20.9 UPARM L

9.1 BUTT D 10.4 CHEST B

12.5 BICEP C 10.9 ELBOW C

11.7 CHEST € 38.3 WAIST C

15.5 KNEE C 4.8 CALF C

10. 6 F@goT B 4,0 SPAN

15.2 BUTPOP L 20.7 HAND L

840 HEAD B 6,3 MALX §

10.6

(WEIGHT IN LBS, LENGTH IN INCHES, MOMENT OF INERTIA IN LB-IN-{SEC)SQ)

SUBJECT NUMBER 2 AGE 32.7
PGSITION

1 STANDING

2 STANDING, ARMS OYER HEAD

3 SPREAD EAGLE

4 SITTING

5 SITTINGy FOREARMS DOWN

6 SITTING, THIGHS ELEVATED

T MERCURY CONFIGURATIGN

B RELAXEC (WEIGHTLESS)

CERVIC H 53e9 SHLDR H 61.5

ILIAC H 41e5 TROCHAN H 37.7

CHEST D 10.6 WALST D 9.9

HIP B .2 AXILARM € Tue?

WRIST C M.y FIST ¢ ek

THIGH ¢ 24.9 LOGWTHIGH C 1643

SPHYRI H 2.8 FAoT L 10.7

BIACROM D 1341 HIP B SIT 15.2

HEAD C 2245 HEAD L 8.0

TRICEP § 0.6 BISPIN B 10.3

STATURE 73.3
Lix) Liy)
382+0) 516401
409401 516401
350401 516401
825+01 516401
802+01 516+01
805401 516+01
829+01 516401
770401 516401

SUPSTERN H 6042

TIBIALE H  20.4
BUTT D 11.0
BICEP C 13.4
CHEST C 49,7
KNEE C 15.9
FOOT 8 3.8
8UTPYP L 20.9
HEAD B 5,9

WEIGHT 203.2

[x

+03
+03
+03
+02
402
402
+02
+02

51.3
a7
13.0
10,5
32.7
15,4
73.2

0.7

Lzl Hx
325402 147403
296+02 194+03
294+02 197+03
274+02 T83+02
274402 B854+02
23102 487402
279402 818+02
281402 113403

SUBSTERN H 51,2

UPARM L 4.6

CHEST 8 .3

ELBOW C 11.8

WAIST € 3641

CALF € .7

SPAN .6

HAND L Te9

MALX § 048

{WEIGHT IN LBSy LENGTH IN INCHES, MOMENT OF INERTIA [N LB=IN=(SEC)SQ)

SUBJECT NUMBER 3 AGE %3.2
POSITIAN

1 STANDING

2 STANDING, ARMS OVER HEAD

3 SPREAD EAGLE

4 SITTING

S SITTING, FOREARMS DUWN

6 SITTINGy THIGHS ELEVATED

7 MERCURY CONFIGURATIGN

8 KELAXEC (WEIGHTLESS)

CERVIC H $9.9  SHLDR H 5846

ILIAC H 0.2 TROCHAN H  39.5

LHEST D 9.3  WAIST O 9.4

HIP B 13,5 AXILARM C 1.9

WRIST € 6.9  FIST C 1.6

THIGH C 21,7  LOWTHIGH C  15.6

SPhYRI H 2.8  FOOT L 1045

BIACROM O 12,8  HIP B SIT  1ke7

HEAD C 231 HEAD L 8.3

TAICEP § 0.5 BISPIN B 9.3

(WEIGHT
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IN LBSy LENGTH IN INCHES, NOMENT GF INERTIA IN LB=IN-{SEC)SQ)

STATURE 69.8 WEIGHT 158.1
Lix) Ly L) tex)
327+01 467401 309+02 110403
337+01 467401 286+02 147403
312+01 Lo7+01 287402 145403
T79+01 467401 263+02 540+02
750401 us7+01 267+02 570402
721401 3467+01 227+02 366+02
773401 L67+01 268402 614402
720401 467401 271+02 848¢02
SUPSTERN H 57.5  SUBSTERN H 50.3
TIBIALE H  20.7 UPARM L 14,2
BUTT D 9.7 CHEST B 12.6
BICEP C 10.6  ELBOW C 10.6
CHEST C 3840  WAIST C 32.u
KNEC C 15.6  CALF ¢ 13.8
FOCT B 3.8  SPAN 72.8
BUTPOP L 18.7  HAND L 7.9
HEAD B 6.3  MALX S 0.6

iyl

119403
159+03
135+03
735402
749402
373402
853+02
995¢02

RAIST H
LOWARM L
wWAISI B
FOREARM C
BUTT C
ANKLE C
SIT H
HAND B
JUXTA §

1ty)

129+03
175403
149403
812+02
860402
492402
949+02
104403

WAIST H
LOWARM |
WAIST 8
FGREARM C
8UTT C
ANKLE €
SIT W
HAND 8
JUxTA s

1w

971402
134403
107403
609+02
587402
340402
716402
780402

WAIST H
LOWARM |
WALST B
FOREARM C
BUTT C
ANKLE C
SIT H
HAND 8
JUXTA s

2

131+02
125+02
419+02
387402
387+02
299+02
L0Le02
387+02

47.0
10.9
11e8
10.4
40,6

Ool4

1z

17u+02
158402
475402

20402
339+02
R1u+02
430402
435402

u8.3
11.3
1341
1243
5345

9.1
3R.0

Je8

1

93:.+01
106+02
367+02
308+02
306402
255402
316402
359+02

Ll W — — =
EEREEREEE]
O NN -




SUBJECT NUMBER L} AGE
POSITION

1 STANDING

2 STANDING, ARMS OVER HEAD

3 SPREAD EAGLE

4 SITTING

5 SITTINGy, FOREARMS DOWN

6 SITTING, THIGHS ELEVATED

7 MERCURY CONFIGURATION

8 RELAXEC (WEIGHTLESS)

CERVIC H 5643 SHLOK H

ILIAC H 3646 TROCHAN H

CHEST b 9.3 WAIST O

HIP B 13.8 AXILARM C

WRIST C 6.7 FIS1 C

IHIGh € 2340 LOWTHIGH T

SPHYRI H 3.0 FGOT L

BIACRGM D 1ta1 HIP B SIT

HEAD ¢ 2242 HEAD L

TRICEP S 0.8 BISPIN B8

STATURE 6649 WEIGHT 161,06
Lix) Loy Lez) I{x}

365401 451+01 295402 106403
364+01 451+01 275+02 135403
340401 451401 276402 129403
785+01 451401 259402 613402
TAT+01 551401 262402 645402
712+01 451+01 230+02 388+02
762401 451401 264+02 66002
£76+01 451401 268402 864 +02

W

O NE DU D WWT
ERERERERER

ONEFCOUNCWWVLO

SUPSTERN H 5k,5

TIBIALE H 18.0
BUTT D 10.5
BICEP C 11.7
CHEST C 38.5
KNEE € 15.2
FOoT B 3.5
BuUTPOP L 18.9
HEAD B 6.2

SUBSTERN H 47.8

UPARM L 12.8
CHEST B 13.3
ELBOW C 1044
WAIST C 32.3
CALF C 1542
SPAN 6547
HAND L 740
MALX S 0.7

(WEJGHT [N LBSs LENGTH IN INCHES, MOMENT OF INERTIA IN LB-IN-{SEC)SQ}

SUBJECT NUMBER 5 AGE 30,1
POSITICN

1 STANDING

2 STANDINGy ARMS OVER HEAD

3 SPREAD EAGLE

4 SITTING

5 SITTINGs FOREARMS DOUWN

6 SITTINGy THIGHS ELEVATED

T MERCURY CONFIGURATION

8 RELAXEC (WEIGHTLESS}

CERVIC H 58.2 SHLDR H

ILIAC H 38.5 TRGCHAN H

CHEST © 8.8 WA[ST D

HIP & 4.0 AXILARM C

WRIST C 6.9 FIST C

THIGH C 23.2 LOWTHIGH €

SPHYR1 H 2.7 FO0T L

BIACROM 13,2 Hlp B SIT

HEAD C 23.1 HEAD L

TRICEP § 0.7 BISPIN B

FWOOCOOCO—= D

(WEIGHT IN LBS) LENGTH [N INCHES, MOMENT OF INERTIA [N LB~IN-[SEC)SQ)

SUBJECT NUMBER ) AGE

POSITION

STANC ING

STANDINGy ARMS OVER HEAD
SPREAD EAGLE

SITTING

SITTING, FOREARMS DOWN
SITTINGy THIGHS ELEVATED
MERCURY CONFIGURATION
KELAXEC (WEIGHTLESS)

DNV E N -

CERVIC H 61.5 SHLOR H
ILIAC H 40.2 TROCHAN H
CHEST D 10.8 WAIST O
HIP B 14.5 AXILARM C
WRIST € 7.0 FIST C
THIGH C 23,46 LOWTHIGH C
SPHYR] H 2,5 FGOT L
BIACROM O 1244 HIP 8 sIT
HEAD C 2344 HEAD L
TRICEP § 0.8 BISPIN B

SUPSTERN H 58,4

TIBIALE H 20.3
81T D 1t
BICEP C 12.4
CHEST € 1.1
KNEE C 1647
FOOT B 4.0
BUTPOP L 20.0
HAEAD B 6.4

STATURE 67.6 WEIGHT 169.3
LX) [RAR) Lty 1Hx)
328+01 522+C1 310402 113403
319401 522+01 287402 147403
310401 522401 285402 145403
791+01 522401 266+02 595+02
764401 522401 270402 501t02
72L+0) 522+01 235402 388402
789+01 522401 273402 522402
696401 522401 279402 892402
SUPSTERN H 55.0 SUBSTERN H B3
TIBIALE H 17.6 UPARM L 12.5
BUTT D 9.6 CHEST B 12.9
BICEP C 12.0 ELBOW C 10.2
CHEST C 36.8 WAIST C 3246
KNEE C b CALF C 15.3
FOOT B b1 SPAN 7.2
BUTPOP L 18.8 HAND L 7.5
HEAD B 6.2  MALX S Ol
STATURE T71.5 WEIGHT 203.3
Ltx) Lyl Lz) 1tx)
381+01 561401 318+02 144403
387+01 561401 294402 188403
356+01 561+01 295+02 187403
855401 56101 273+02 499402
829+01 56101 276402 T12+02
775+01 561401 234402 489+02
858+01 $61+01 280402 777402
765401 561401 280402 113403

SUBSTERN H 5141

UPARM L 4.5
CHEST B 1.0
ELBOW C 11.0
WAIST C 36.5
CALF C 17.3
SPAN 73.0
HAND L 7.8
MALX S 0.9

(WEIGHT IN LBS, LENGTH IN INCHES, MOMEHMT OF INERTIA IN LB~IN-(SEC)SQ)

34

1Y)

938+C2
120403
955402
613+02
624 +02
394402
696+02
813+02

WAIST H
LOWARM L
WAIST B
FOREARM C
8UTT C
ANKLE C
SIT H
HAND B
JUXTA §

iy

103403
135403
117+03
680¢02
687402
352402
Thot02
906402

WAIST H
LOWARM L
WAIST 8
FOREARM C
BUTT C
ANKLE C
SIT H
HAND B
JUXTA S

Iy

129403
172403
142403
795402
802+02
419402
932+02
109403

WAIST H
LOWARM L
WAIST B
FOREARM C
BUTT C
ANKLE C
SIT H
HAND B
JUXTA 5

e

106+¢02
115402
3u3+02
309402
312¢02
250¢02
314402
321402

4242

948
1.6
10.5
3941

8.7
35,6

0.5

1z

112+02
110+02
3Tu+02
355402
357+02
282402
359+02
348402

tz)

142402
1368+02
510402
4Lh9+02
L4y+02
367+02
469¢02
427402

46,4
e
12.8
1.5
431

9.9
36.2

0.6



SUBJECT NUMBER 7 AGE
POSITION
STANDING
STANDING, ARMS OVER HEAU
SPREAD EAGLE
SITTING

SITTINGy FOREARMS DOWN
SITTING, THIGHS ELEVATED
MERCURY CONFIGURATIGN
RELAXED {WEIGHTLESS!

@O U E WA —

CERVIC H 57.9 SHLOR H
ILIAC H 38.2 TROCHAN H
CHEST D 9.5 WAIST D
HIP B 13,3 AXILARM C
WRIST € b1 FIST C
THIGH ¢ 21,3 LOWTRIGH C
SPHYR] H 2.7 FOOT L
BIACROM D 12.5 HIP B SIT
HEAD C 22,8 HEAD L
TRICEP § 0.2 BISPIN B

(MEIGHT IN LBS, LENGTH IN INCHES, MOGMENT OF INERTIA IN LB-IN~(SEC)SQ)

SUBJECT NUMBER 8 AGE
POSITION
STANDING
STANDINGy ARMS OVER HEAD
SPREAD EAGLE
SITTING

SITTINGy FOREARMS DOWN
SITTINGs THIGHS ELEVATED
MERCURY CONFIGURATLON
RELAXEC (WEIGHTLESS)

W@~ E R

CERVIC H 6242 SHLOR H
ILIAC H 4le? TROCHAN H
CHEST © 105 WAIST D
HIP 8 4.3  AXILARM C
WRIST C 11.5 FIST C
THIGH € 2149  LOWTHIGH C
SPHYR] H 3.1 FOoar L
BIACROM D 13,0 HIP B SIT
HEAD C 22.7 HEAD L
TRICEP § 0.6 BISPIN B

{WEIGHT IN LBSy LENGTH IN INCHES, MOMENT OF INERTIA IN L8=IN-[SEC)SQ)

SUBJECT NUMBER 9 AGE
PGSITION
STANDING
STANDINGs ARMS5 OVER HEAD
SPREAD EAGLE
SITTING

SITTING, FOREAKRMS DOWN
SITTINGs THIGHS ELEVATED
MERCURY CONFIGURATIUN
RELAXED {WEIGHTLESS!

DN AL LR -

CERVIC 1 5741 SHLOR H
ILIAC H 37.3 TRUCHAN H
CHEST D 9.4 WAIST D
HIP B 13.3 AXILARM C
WRIST C bols FIST C
THIGH C 22.6 LOWTHIGH C
SPRYRI H 2¢5 FOCT L
BlLACREM D 1.2 HIP B SIT
HEAD C 2248 HEAD L
TRICEP § 0.5 BISPIN B

22.9

3ka1

27.4

AN =N DO D~

(WEIGHT IN LBSy LENGTH IN INCHES, MEMENT OF INERTIA [N LB-IN-{SEC)ISQ)

35

STATURE 4T.4 WEIGHT 147.3
tix) LtY) Lez) Hx)
35040) 425401 298402 956 ¢02
3589+01 425+01 275402 126+03
31840} 425401 272402 125403
764401 425401 246402 501402
733+01% 425+01 248402 50002
703401 425+0) 217+02 329+02
757+01 425+01 250402 570+02
665+01 425+01 258+02 823+02
SUPSTERN H 54.5  SUBSTERN H u8.5
TIRIALE H 19,2  UPARM L 4.0
BUTT D 9.7 CHEST 8 1246
BICEP C 10.8 ELBCW C 1.7
CHEST € 3746 HAIST C 313
KNEE C 14,1 CALF C 13.8
Foor B 3.5 SPAN 70.8
BUTPAP L 1Be7  HAND L 7.8
HEAD B 6.5  MALX S 0.2

STATURE 72.4 WEIGHT 188.8
LX) Ley) Lz Ix
345+01 516+01 317+02 138+03
360+01 516401 291+02 186403
347401 515401 292+02 184403
820+01 816401 276402 731402
800+01 516401 278- .2 733402
753+01 5146401 239402 L448+02
832+0) 516401 279402 782402
741401 516401 282+02 106403
SUPSTERN H 59.7 SUBSTERN H 51.5
TIBIALE H 20.8 UPARM L .8
RUTT D 10.2 CHEST B .y
BICEP C 12,5 ELBOW C M.b
CHEST C B1.6 WAIST C 36,7
KNEE € 15.7 CALF C ek
FOoor 8 3.9 SPAN 7543
BUTPOP L 19,4 HAND L T+9
HEAD 8 6.3  MALX S 046

STATURE &7.6 WEIGHT  152,2
LX) Lyl Lz Hx
351+01 441401 29702 9TL 402
352401 441401 275+02 130403
342401 k41401 277402 128403
788401 k41401 275+02 438402
772401 441401 278+02 580+02
715+01 341401 228+02 hu2+02
769+01 441401 278+02 592402
688+01 b41+01 26T+02 848+02
SUPSTERN H 55.0 SUBSTERN H 47,7
TIBIALE H 17.9  UPARM L 13.5
BUTT D 9.3 CHEST B 12,1
BICEP C 11.0 ELBOW C 1.4
CHEST C 3648 WAlST C 30.1%
KNEE € 4.2 CALF C .y
FOOT B 3.8 SPAN 69.5
BUTPGP L 19.1 HAND L 7.5
HEAD B 6.1 MALX S 0.4

iy

819+02
110403
903+02
538402
5143402
304402
673402
798+02

WAIST H
LOWARM L
WAIST 8
FOREARM C
BUIT €
ANKLE C
SIT H
HAND B
JUXTA S

iyl

124+03
173403
138+03
745402
180+¢02
63402
88L+02
996402

WAIST H
LOWARM L
WAIST B
FOREARM €
BUTT C
ANKLE C
SIT H
HAND B
JUXTA §

1ny)

904402
120403
991402
562+02
593+02
308402
662402
Bz3+02

WAIST H
LOWARM L
HAIST B
FOREARM C
BUTT C
ANKLE C
SIT H
HAND B
JUXTA S

i)

103+02
102+02
299402
275402
265402
215¢02
272402
3io0+02

1z

183402
135402
449402
3848402
406402
312402
406402
LLhhe02

12}

951401
833401
284+02
292+02
295+02
228402
31C+02
300402




SUBJECT NUMBER 10 AGE uB.¢

POSITION

STANDING

STANDINGs ARMS OVER HEAD
SPREAD EAGLE

SITTING

SITTING, FOGREARMS OUWN
SITTING, THIGHS ELEVATED
MERCURY CONFIGURATIAGN
RELAXEC (WEIGHTLESS)

O O E AN —

CERVIC H 58.2 SHLDR H
ILIAC H 37.3 TROCHAN H
CHEST D 10.4 WALIST O
HIP B 1448 AXILARM
WRIST € 7.8 FIST C
THIGH ¢ 2441 LOWTHIGH C
SPHYRL H 3.0 FOUT L
BIACRGN D 13,1 HIP B SIT
HEAD C 22,1 HEAD L
TRICEP § Tel BISPIN B

5645
3640
1.2
4.8
12.3
17.6
10.9
1643

8,3
1041

STATURE 47.9

LX) Ly
339+01 504401
370+01 50401
366401 504+01
731+01 504401
759401 504401
774401 504401
782401 504401
714401 504+01

SUPSTERN H 55.0

TIBIALE R 19.0
BUTT D 1.4
BICEP C 13.0
CHEST € h2e7
KNEE € 16.9
FaoT 8 3.9
BUTPGP L 19.1
HEAD B 5.9

WEIGHT 197.1

Ltz 1x)
302+02 128403
278+02 188403
2768402 171403
26u+02 735+02
285402 726 +02
225+02 479402
269402 799402
268+02 110+03

SUBSTERN H L4649

UPARN L 14,0
CHEST B 1445
ELBOW C 12.0
WAISY C 3T.9
CALF C 1643
SPAN T2e1
HAND L 7.8
MALX § 0.8

(WEIGHT IN LBS, LENGTH IN INCHES, MGMENT OF [NERTIA [N LB=I1N-(SEC1SQ)

SUBJECT NUMBER 11 AGE 33.5

POSITION

STANDING

STANDING, ARMS QVER HEAD
SPREAD EAGLE

SITTING

SITTINGy FOREARMS DOWN
S1TV1INGy THIGHS ELEVATED
MERCURY CONFIGURATION
RELAXED (WEIGHTLESS}

XNV EWNN

CERVIC H 53.4 SHLDR H
ILIAC H 344 TROCHAN H
CHEST D B.6  WAIST D
HIP B 13,2  AXILARM C
WRIST C 6.3 FIST C
THIGH C 2049 LOWTHIGH C
SPHYRI H 2.9 FGOT L
BIACROM 0 12,0 HIP 8 SIT
iILAD € 217 HEAD L
TRICEP § 0.9 BISPIN B

STATURE 62.7 WEIGHT 132,46
LX) Lyl Lezy 1xi

341+01 480+0) 2T7+02 T61+02
371+01 L80+01 253+02 101403
317+01 480+01 256+02 963402
719+01 u80+01 245+p2 453402
695+01 480+0? 247402 473402
648+01 L480+01 219+02 295+02
716401 480+01 251402 472402
675+01 480+01 254402 474402

SUPSTERN H 51,2
TIBLIALE H 17.5
BUTT D
BICEP C 1
CHEST € 3
KNEE C 1
FOOT 8
BUTPOP L 1
HEAD B

SUBSTERN H 43,1

UPARM L 12.2
CHEST 8 1.6
ELBOW C 10.2
WAIST C 2945
CALF C 1344
SPAN bU.8
HAND L 7.0
MALX S 0.7

{WEJGHT IN LBSs LENGTH IN INCHES, MOMENT OF INERTIA IN LB=IN=(SEC)SQ)

SUBJECT NUMBER 12 AGE  29.8
POSITION

1 STANDING

2 STANDING, ARMS OVER HEAD

3 SPREAD EAGLE

4 SITTING

5 SITTING, TOREARMS DOWN

& SITTINGy THIGHS ELEVATED

7 MERCURY CONFIGURATICGN

8 RELAXED (WEIGHTLESS)

CERVIC N 59.9 SHLDR H

IL IAC H 39.6  TROGCHAN H

CHEST D 9.3  MWAIST O

HIP B 13.4  AXILARM C

HRIST C 6¢3 FIST C

THIGH € 21.3  LOWTHIGH C

SPHYRI H 2.4 FOOT L

BIACRGM D 11.5 HIP B SIT

HEAD C 22.8 HEAD L

TRICEP § 0.4 BISPINGB

STATURE 69.7 WEIGHT 149,0

LX) Ly) Lizy tex)
335401 L55401 311402 103+03
332+01 455401 288+02 138403
326+01 455401 283+02 135403
788+01 455401 265402 5$38+02
771401 455+01 267+02 54502
719+01 455401 232402 346402
791+01 455401 271402 591402
767+01 455401 274402 27402

SUPSTERN H 57.2
TIBIALE H 19,3
BUTT D 946
BICEP C 10.8
CHEST C 38,2
KNEE C 4.3
FOOT B 3.9
BUTPOP L 19,1
HEAD B 6.3

SUBSTERN H 50.2

UPARM L 13.7
CHEST 8 3.4
ELBOW C 0.4
WAIST C 31,4
CALF C 13.3
SPAN 70.2
HAND L T45
MALX S 0.3

(WEIGHT IN tBS, LENGTH IN INCHES), MOMENT OF INERTIA IN LB~IN-ISEC)ISQ)

36

v

119403
154403
131403
757402
809+02
503402
876402
990402

WAIST H
LOWARM L
WAIST 8
FOREARM C
BUTT ¢
ANKLE €
SIT H
HAND B
JUXTA §

ty)

656+02
914+02
716402
479+02
504+02
293+02
500402
633+02

WAIST H
LOWARM L
WAIST B
FOREARM C
BUTT ¢
ANKLE C
SIT H
HAND B
JUXTA §

iyl

997+02
125403
994+02
559402
636+02
376402
543402
758402

WAIST B
LOWARM L
WAIST B
FOREARM C
BUTT C
ANKLE C
SIT H
HAND 8
JUXTA §

a2y

15702
141+02
429+02
372402
375402
339402
390402
401+02

1(2)

791401
939+01
250+02
219402
224+02
169+02
234402
250+02

39.4

10,7
10.4
3640

8.1
33.3

0.9

2

964+01
993+01
323+402
303402
312402
228402
307402
324402

4.4
10.8
1.4
0.4
37.4

7.7
35.9

0.3

_ me -




SUBJECT NUMBER 13

MO E A

POSITIUN

STANDING

STANDING, ARMS OVER HEAD
SPREAD EAGLE

SITTING

SITTINGs FOREARMS DOWN
SITTINGs THIGHS ELEVATED
MERCURY COINFIGURATION
RELAXED [WEIGHTLESS!

CERVIC H 55.2 SHLDR H
ILIAC H 37.2 TROCHAN H
CHEST D 9.1 WAIST D
HIP B 13.5 AXILASM C
WRIST C 6.3 FIST C
THIGH C 20.2 LGWTHIGH C
SPHYRI H 2.7 FOOT L
BI1ACROM D 1246 HIP B SIT
HEAD C 22,0 HEAD L
TRICEP 5 Geb  BISPIN B

AGE  42.4

%6

STATURE &4.6

Lixi

343401
341401
329+0)
763¢01
742401
6Tu+01
156+01
719+01

WEIGHT 13349
LY} Lz 1ex)
480+0) 283402 924402
480401 267402 109+03
480+01 258402 107403
480401 242402 426+02
480+01 250402 446+02
LB0+01 215402 277402
430+01 250+02 463402
480+01 255402 698+02

SUPSTERN H 52.7
TIBIALE H 18k
BUTT O 9.5
BICEP C 1044
CHEST C 35.9
KNEE C W7
FOOT B 3.5
BUTPOP L 18.0
HEAD 8 5.9

SUBSTERN H L5.h4

UPARM L 13.3
CHEST 8 12,2
ELBOW C 9.6
WALST C 31.0
CALF ¢C 13.7
SPAN 87.8
HAND L 7.0
HALX S 0.5

{WEIGHT IN LBSs LENGTH IN INCHES, MOMENT OF INERTIA IN LB=-IN-(SECISQ)

SUBJECT NUMBER 14

DNC W EWN =

CERVIC H 57.9 SHLDR R
ILIAC H 38.7 TRGCHAN H
CHEST 0 9.7 WAIST O
HIP B 13.1 AXILARM C
WRIST € 6.5 FIST C
THIGH C 20.9 LOWTHIGH €
SPKYRI H 2.6 FOOT L
B1ACROM D 12.2 HIP B SIT
HEAD C 22.0 HEAD L
TRICEP § 0.4 BISPIN B

AGE

PESITION

STANDING

STANDINGs ARMS OVER HEAD
SPREAD EAGLE

SITTING

SITTINGy FOREARMS DOWN
SITTINGs THIGHS ELEVATED
MERCURY CONFIGURATIGN
RELAXED (WEIGHTLESS)

3¢42

5662
38.1

Ge3
12.2
10.8
15.4
1045
14,2

7.8

8.1

STATURE 48,1

Lx)

325401
335+01
310+01
760+0)
ThWi+01
687+01
763+0)
719+01

WEIGHT 146.8
Ly} Lz 1xi
L7401 304+02 960402
407401 280402 127403
40740} 271402 126403
407401 259+02 535+02
407401 262402 575402
407401 221+02 311402
407+0) 262402 571402
307401 2567+02 791+02

SUPSTERN H 55.¢
TIBIALE H 19.3
BUTT D 9.9
BICEP C 114
CHEST C 37.4
KNEE € tha2
rodr B 3.8
BUTPOP L 18.6
HEAD 8 6.1

SUBSTERN H 49.0

UPARN L 1440
CHEST B8 1244
ELBOW € 10,4
WALST C 32.7
CALF C hae(
SPAN 76.2
HAND L 7.4
NALX § 05

{WEIGHT IN LBS, LENGTi! IN INCHES, MOMENT OF INERTIA IN LB=IN~(SECISQ}

SUBJECT NUMBER 15

T NO WV F NN —

AGE

POSITION

STANDING

STANDING, ARMS OVER HEAD
SPREAD EAGLE

51TTING

SITTINGs FOREARMS DOWN
SITTINGs THIOGHS ELEVATED
MERCURY CONFI1GURATION
RELAXEC (WEIGHTLESS)

CERVIC H
ILIAC H
CHEST D
HIF B
WRIST C
THIGH C
SPHYRI H
BIACROM D
HEAD C
TRICEP 5

{ WE1GHT

6245
W1.7
sl
13.4
6.8
20.9
2.4
12.9
23.5
0.7

SHLOR H
TROCHAN H
WALST D
AXILARM C
FIST C
LOWTHIGH €
FOOT L
HIP B SIT
HEAD L
BISPIN 8

611
39614

8e9
12.2
12.1
14,9
11.5
14.7

8.7

9,2

37

STATURE T2.6 WEIGHT 172.4
LX) Ly) Ltz 1xy
331+01 459401 322+02 134403
323401 459+01 298+02 173+03
313+01 459401 290+02 175403
817+01 459401 275+02 749402
T84 +01 459401 278402 726402
677+01 453401 230402 415402
808+01 459401 281402 727402
768401 459401 275402 100403
SUPSTERN H 5949  SUBSTERN H 50.8
TIBIALE H  20.4  UPARM L o2
BUTT © 10.2 CHEST B 13.3
BICEP C 11,3  ELHBOW C 1044
CHEST C 39,1  WAIST C 33.0
KNEE C 14,9  ALF C 15.2
FOOT 8 3.9  SPAN Tu.2
ALTPOP L 19.9 HAND L 1.6
HLAD B 6.1 MALX S 0.5

IN LBSs LENGTH IN INCHES, MOMENT OF INERTIA (N LB=IN~(SEC)SQ)

Iy)

785402
873+02
906402
523402
407+02
314402
500+02
463+02

WAIST H
LOWARM L
HAIST B
FOREARM C
BUTT C
ANKLE €
SIT H
HAND B
JUXTA S

1y}

892402
119+03
913402
576402
572402
335+02
666402
782402

WAIST H
LOWARM L
WAIST 8
FOREARM C
BUTT C
ANKLE C
SIT ki
HAND B
Juxra s

1y

122403
155403
132+03
820402
T97+02
LO1+C2
Bus+02
102+03

WALST H
LOWARM L
WAIST B
FOREARM C
RUTT C
ANKLE C
SIT H
HAND 8
JUXTA S

1z}

824401
972401
239+02
2k1+02
243402
175¢02
251+02
279402

bleh

1046
9.8

Ol

1te)

9L+
990+0)
250402
289402
290+02
230402
304402
236402

43,0
10.7
11,2
1046
31.2

35.5
3.3
0.6

iy

118402
111402
462402
378+02
373+02
213402
377402
u03+02

b7.4
1V.)
1.7
10.6
37.8

8.7
3646

0.0




SUBJECT NUMBER 1& AGE  39.9 STATURE 67.4 WEIGHT 159.5

POSITIGN Lix) Lyl Le2) Ix) 1y) (§73]

1 STANDING 338+01 470401 305+¢02 103403 BBL 02 106402
2 STANDING, ARMS OVER HEAD 356+01 470401 282452 136403 119403 105402
3 SPREAD EAGLE 342401 470+01 281402 133403 974402 312+02
4 SITTING 771+01 470401 264402 551402 649+02 295402
5 SITTINGy £ZREARMS DOWN 750+01 470401 266402 595402 668+02 298+02
6 SITTING, THIGHS ELEVATED 714401 470401 229+02 350402 405+02 239402
7 MERCURY CONFIGURATION 772401 470401 272+02 601402 691+D2 306402
8 RELAXED (WEIGHTLESS) 723+01 470401 273+02 823+¢02 791402 323402
CERVIC H 580  SHLOR H 56,9  SUPSTERN H 55,6  SUBSTERN H 47.3  WAIST H 4345
ILIAC M 37.3 TROCHAN H 34.8 TIBIALE H 18,9 UPARM L 12.3 LOWARM L 10.0
CHEST D 9.7 WAIST O 8.7 BUTT D 10.6 CHEST B 13,0 WAIST B 11.9
HIP B 13.3 AXILARM C 12.2 BICEP C 11.8 EL8OW C 0.4 FOREARM C 1.0
HRIST C b.6 FIST ¢ 11:5 CHEST C 3746 WAIST C 33.1 BUTT C 3B.9
THIGH C 2206  LOWTHIGH ¢ 15,2  KNEE C 15,3 CALF C 4.6  ANKLE C 8.7
SPHYRL H 2.8 FoOT L 9.8 FOOT B 35.8 SPAN 7.6 SITH 35.7
BIACRGM D 120 HIP B SIT 14,3 BUTPOP L 18,3 HAND L 742 HAND B 3.4
HEAD C 22:2 HEAD L 8.0 HEAD B 6.2 MALX S 0.5 JUXTA S 05
TRICEP § 0.7 BISPIN 8 9.4

(MEIGHT IN LBS) LENG M IN INCHES, MOGMENT OF INERTIA IN LB~IN-(SEC}SQ)

SUBJECT NUMBER 17 AGE 27.6 STATURE 49.1 wEIGHT 203.8

POSITION Lx) [N32] Li2) Itx) Iy} )

1 STANDING 375+01 565401 315402 139403 122+03 156402
2 STANCINCy ARMS OVER HEAD 372+01 565401 291+02 183403 164+03 149402
3 SPREAD EAGLE 356401 565401 291402 181403 140403 486+02
4 SITTING 8ar+01 565401 255+02 782402 818402 L24+02
S SITTINGy FOREARMS DOWN 809+01 565+01 255402 76902 885402 433+02
6 SITTING) THIGHS ELEVATED 755401 565+01 232402 LL4+02 472402 336+02
7 MERCURY CONFIGURATION 811+01 565401 271402 B15+02 911+02 422402
8 RELAXED (WEIGHTLESS) 730401 865+01 281+02 111403 111203 347402
CERVIC H 59,1 SHLOR H 5744 SUPSTERN H 56.3 SUBSTERN H U4B.4  WAIST H 45,2
ILIAC H L2,5 TROCHAN H 35,7 TIBIALE H 18.8  UPARM L 13.7 LOWARN L 10,4
CHEST D 10,4  WAIST D 10.4  BUTT D 104  CHEST B 12,9 WAIST B 13.0
HIP B 15.1 AXILARM C 4.1 BICEP C 12.7 ELBOW C 11,0 FOREARM C 11.2
WRIST £ Te5  FIST C 12.2 CHEST C 4246  WAIST C 37.6 BUTT C 43.3
THIGH € 24,7  LOWTHIGH C  18.4 KNEE C 16.8 CALF C 16,7 ANKLE C 10.0
SPHYR] R 2.6 FOOT L 10,9 FOOT B 3.9 SPAN T0.1  SITH 3x.10
RIACRCM O 12,9 HIpP B SIT 16.5 BUTPOP L 19.9 HAND L TeS§ HAND B 3.3
HEAD C 22.9 HEAD L 7.8 HEAD B 6.0  MALX S el JUXTA S 1.0
TRICEF § led  BISPIN B 11.3

(MEIGHT IN LBS, LENGTH IN INCHES, MOMEN! OF INERTIA I[N LB-IN=(SECISQ)

SUBJECT NUMBER 18 AGE 43.6 STATURE 71.2 WEIGHT 18544

POSITION LX) Liv) Ltz) 1x) 1y) 1z

1 STANDING 371401 543401 314402 118403 958402 108+02
2 STANDINGy AKMS OVER HEAD 363401 54301 291+02 186 ¢03 133403 996+01
3 SPREAD EAGLE 3568401 543+01 289402 163403 118403 360+02
4 SITTING 779401 543+01 267402 708402 628402 362+02
5 SITTINGy FOREARMS DGWN 769401 543+01 273402 731402 403402 385+02
6 SITTING, THIGHS ELEVATED Thé+01 S5L43+01 230402 434402 333402 303+02
7 MERCURY CONFIGURATION T75¢01 543401 274402 727402 730402 369+¢02
8 RELAXED {WEIGHTLESS) 675401 543401 287402 993402 908¢02 365402
CERYIC H 61.k SHLDR H 59.3 SUPSTERN H 5846  SUBSTERN iX 50,2 WAIST H 46,8
ILIAC H L0.h TROCHAN H  36.0 TIBIALE H 178  UPARN L Tl LOWARM L 10.7
CHEST O 10.2 WAIST D 1.4 BUTT D 10.4 CHEST B 14.3  WAIST B 13.3
HIp B 14,5  AXILARN C 14,1 BICEP C 12.p ELBOW C 10.5 FOREARM C 10.5
WRIST € 4.5 FIST C 1.4 CHEST C 42.2 WAIST C 2,5 8UTT C 40.8
THIGHK € 23,6  LOMTHIGH C  15.9 KNEE C 15.8 CALF C 15,1 ANKLE € .9
SPHYRI H 2.4  FOOY L 10.4 FOOT 8 3.7 SPAN T0.5 sl n 37.3
BJACRGM D 12.8 HIP B SIT 5.7 BUTPOP L 17.8  HAND L 7.0 HAND B 3.1
HEAD € 23,5 HEAD L 8.0 HEAD & 6.6  MALK S 0.9 JUXTA S 1.2
TRICEP § 1a BISPIN B 10.9

(HEIGHT IN LBS, LENGTH IN INCHES, MOMENT OF INERTIA IN LB=~IN-~{SEC)SQ)

38




SUBJECT NUMBER 19 AGE 30.6

FOSITION

STANDING

STANDING, ARMS OVER HEAD
SPREAD EAGLE

SITTING

SITTING: FOREARMS DOWN
SITTINGs THIGHS ELEVATED
MERCURY CONFIGURATIGN
RELAXEC (WEIGHTLESS)

WO E N -

CEKVIC H 579 SHLDR H

(LIAC H 37«4  TROCHAN H
CHEST O 9.1 WALIST O
HIP B 13.0  AXILARM €
WRIST C 6.8 FIST C
THIGH C 2046  LOWTHIGH C
SPRYRI H 2.8 FOOT L
BLIACROM D 12,6 H P B SIT
HEAD C 21.3 HEAD L
TRICEP § 0.6 BISPINGB

STATURE 676

Lix)

Liy)

313+01 472401
312401 472+01

294+01
Th6+01
725401
680401
760401
729401

SUPSTERN
TIBIALE
BUTT D
BICEP C
CHEST €
KNEE C
FooT 8
BUTPAP L
HEAD B

ur2+01
472+01
472401
472+01
472401
472401

H 54.9
H 17.5
8.7

1.1
35.0
.

3.9

18.2

.1

WEIGHT 138.4

L)

304402
283+02
281+02
261+02
265+02
233+02
279+02
272402

SUBSTERN
UPARM L
CHEST b
ELBOW C
WAIST ¢
CALF €
SPAN
HAND L
MALX §

X

909+02
121403
117403
452402
519402
305402
S5uL+02
739402

H 475
12.5
12.4

9.8
28,9
1440
6841

7.2

0.3

{WEIGHT IN LBSsy LENGTH IN INCHES, MOMENT OF INERTIA IN LB=IN-(SEC)SQ)

SUBJECT NUMBER 20 AGE 33,0

PASITION

STANDING

STANDING, ARMS OVER HEAD
SPREAD EAGLE

SITTING

SITTING, FGREARMS DOWN
SITTING, THIGHS ELEVATED
MERCURY CONFIGURATION
RELAXEC [WEIGHTLESS)

OO E WA —

CERVIC H 6143 SHLDR H
ILIAC H L1.4%  TROCHAN H
CHERT © 8.5 WAIST O
H1P B 13.1  AXILARM C
WR[ST C 6.9 FIST C
THIGH C 19.3 LOWTHIGH C
SPHYR! 1 3.1 FOCT L
BIACRGM [ 13.4 HIP B SIT
HEAD C 22.8 HEAD L
TRICEP § 0.6 BISPIN 8

9.6

STATURE T1

LX)

328401
321401
310401
806+01
780+01
732401
814401
728+01

3 WEIGHT 142.4

Ly}

480+01
480 +01
180+01
480+01
48040}
480+01
480+01
480+01

SUPSTERN R 57,5

TIBIALE
8UTT O
81CEP C
CHEST C
KNEE €
FOOT B
BUTPGP L
HEAD 8

H  20.3
8ol
10.4
35.2
14.3
3.9
1949
6.3

tiz)

3156+02
288402
290402
265402
267402
229402
271402
273+02

SUBSTERN
UPARM L
CHEST B
ELBOW €
WAIST C
CALF C
SPAN
HAND L
MALX §

Ix)

112+03
148403
145403
478402
553+02
373402
6l 1+02
830+02

H  52.2
4.3
11.8
10.2
29.8
134
Tha8

Ta?
0e3

(KEIGHT IN LBS, LENGTH IN INCHES, MOMENT OF INERTIA IN LB=-IN~{SEC)SQ}

SUBJECT NUMBER 21 AGE  35.6

PGSITION

STANDING

STANDING» ARMS OVER HEAD
SPREAD EAGLE

SITTING

SITTING, FGREARMS DOWN
SITTING, THIGHS ELEVATED
MERCURY CONFIGURATION
RELAXED (WEIGHTLESS)

ENO N E WA —

CERVIC H 62.4 SHLDR H

ILIAC H 40.6 TROCHAN H
CHEST O 10.4  WAIST D
HIP® B 15,5 AXILARM C
WRIST C 7.1 FIST C
THIGH € 24,7  LOWTHIGH ¢
SPHYRI H 3.2  FaoT L
BIACROM 0  14.3  HIP B SIT
HEAD € 23.3  HEAD L
TRICEP § 0.9 BISPIN B

60.9
38.5
10.9
13.2
11.6
17.2
10,4
16.3

8.4
1041

STATURE 72

Lx)

392401
371401
350+01
A28+01
804+01
767401
799401
728401

SUPSTERN
TIBIALE
BUTT O
BICEP C
CHEST C
KNEE C
FOCT B
BUTPOP
HEAD B

«3 WEIGHT 210.4

Ly

S04+01
504401
504+01
504401
Sou+01
504+01
504401
504 +01

H 60.0
i 20.5
10.5
1.9
B3,.h
164

3.9

20.0

6.3

L)

312+02
293+02
288+02
272+02
273+02
231402
278+02
277402

SUBSTERN
UPARM L
CHEST 8
ELBOW C
WAIST C
CALF C
SPAN
HAND L
MALX §

tex)

145403
191403
187403
789+02
817402
n64402
871402
117+03

H S0.7
4.0
15.4
11.0
38.9
1644
3.9

0.9

(WEIGHT IN LBS, LENGTH IN INCHESs MOMENI CF INERTIA IN LB=IN=(SEC)SQ)

39

1tv)

810+02
108+03
841402
552+02
561402
328+02
LuB+02
714402

WAIST H
LOWARM L
WAIST B
FOREARM C
BUTT C

JUXTA S

1y}

9563402
136403
108403
633402
483402
343402
680+02
777+02

WAIST H
LOWARM L
WAIST B
FOREARM C
BUTT C
ANKLE C
SIT H
HAND 8
JUXTA §

"y

130+03
170403
153403
809+02
920402
396+02
895402
108+03

WAIST H
LUWARM L
WAIST 8
FGREARHK C
BUTT C
ANKLE C
SIT H
HAND B8
JUXTA §

4¢3

842401
940401
260402
251402
256402
190402
25902
275402

ey

951401
B&65+01)
352402
297+02
301+02
229+02
307+02
321402

k5.2
10.9
10.9
10.2
35.0

35.3
3.2
0.2

1

168402
138402
470+02
4346+02
442402
33k+02
420402
4u7¢02

[V PR Y 3
—_WO D —O
R
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SUBJECT NUMBER 22 AGE
POSITION
STANCING
STANDING, ARMS OVER HEAD
SPREAD cAGLE
SITTING

=0T N —

CERVIC H (AT ] SHI.OR H
ILIAC H 40.9  TROCHAN H
CHEST D 9.3 WAIST D
HIP B 13.8 AXILARM C
HRIST C 7.1 FIST C
THIGH C 21.6  LOWTHIGH €
SPHYR] H 2,5 Faot L
BIACRGM D 14,4 HIP B SIT
HEAD € 22,9 HEAD L
TRICEP § 0.9 BISPINGB

SITTING, FOREARMS DOWN
SITTINGy THIGHS ELEVATED
MERCURY CONFIGURATION
RELAXED (WEIGHTLESS)

39.4

5941
39.1

(WELIGHT IN LBSy LENGTH IN INCHES, MOMENT OF INERTIA IN LB-IN-(SEC)SQ)

SUBJECT NUMBER

@O WV EWN

CERVIC H 8247 SHLDR H
ILIAC H 4047  TROCHAN H
CHEST D 10,3  WAIST D
HIP B 1h,2 AXILARM C
WRIST C 7.1 FISTC
THIGH C 21.7 LOWTHIGH C
SPHYRI H 2.7 FGGT L
BIACROM 0 12.3 HIP B SIT
HCAD € Z23.5 HEAL L
TRICEP § 0.7 DBISPINGB

23

POSITION

STANDING

STANDING, ARMS OVER HEAD
SPREAD EAGLE

SITTING

SITTINGy FOREARMS DOGWN
SITTINGs THIGHS ELEVATED
MERCURY CONFIGURATIOGN
RELAXED (WEIGHTLESS)

AGE  36.1

STATURE T1.6 REIGHT 173,1
LX) Lty) Lz rex
339+01 455+01 315+02 127403
348401 455+01 286+02 168403
322401 855401 275402 171403
8ul1+01 u55+g1 271402 661402
816401 455+01 275402 562+02
765401 455+01 233402 411+02
830+01 455+01 275402 613402
717401 455401 277402 976402
SUPSTERN H 59,0 SUBSTERN H S0.3
TIBIALE H 19,8 UPARM L 1540
BUTT D 1042 CHEST 8 13,7
BICEP C 11.7 ELBOW C Thel
CHEST C 41.3 HALST C 32.7
KNEE C 15.8 CALF C 4.3
FOCT B 3.8 SPAN T6.8
BUTPGP L 2041  HAND L 7.8
HEAD B 6.1  MALX S 0.6
STATURE 7340 WEIGHT 172,2
LX) LYy Liz) [ 4% 3]
348401 541401 322402 128+03
335401 541401 294402 168+03
327401 541+01 295402 172403
816401 541401 281+02 592¢02
784401 Sk1+01 283402 5462402
719401 541401 23L+02 334402
777401 541401 283402 657+02
T43+01 S41401 277402 105403

{WEIGHT IN LBS, LENGTH IN INCHES, MOMENT OF INERTJA IN LB-IN~(SEC)SQ)

SUBJECT NUMBER 24 AGE 29.7
POSITION

1 STANDING

2 STANDING) ARMS OVER HEAD

3 SPREAD EAGLE

4 SITTING

5 SITTING, FOREARMS DOWN

5 SITTING, THIGHS ELEVATED

7 MERCURY CONFIGURATIGN

8 RELAXELD (WEIGHTLESS)

CERVIC H 58.1 SHLOR H

ILIAC H 3846 TROCHAN H

CHEST © 8.3 WAIST D

HIP 8 14,1 AXILARM C

WRIST C 6.3 FIST C

THIGH C 23.2 LOWTHIGH C

SPHYRI H 2.4 FOOT L

BIACQYM D 13,3 HIP B SIT

HEAD € 21.3 HEAD L

TRICEP S 0.5 BISPIN B

60,6 SUPSTERN H 59«8 SUBSTERN H 50.8
39,2 TIBIALE H 2046 UPARM L 13,7
9,3  BUTT D 1066 CHEST B 12.7
13,4 BICEP C 12.8 ELBOW C 11,2
12,4 CHEST C 37.8 WAIST C 34,1
15.4  KNEE ¢ 15.4 CALF C 15,6
11,6 Fo0T 8 3.9 SPAN 75.0
14,8  BUTPOP L 20,6 HAND L 8.6
8.3 HEAD B 643  MALX S 0.6
10.8
STATURE 6T.7 WEIGHT 15244
Lix} Lty) Ltz X}
339401 490+01 310402 100403
342401 490+01 287402 130403
318+01 490401 286402 132403
795+01 490+01 263402 548402
770+01 490401 267402 560402
723+01 490401 229402 370402
an1+01 490401 271+02 579402
732401 49001 266+02 799402
55.5 SUPSTERN H 55.2 SUBSTERN H U5,9
35.9 TIBIALE H 19.0 UPARM L 13.3
8.4 BUTT D 9.8 CHEST 8 1242
11,5  BICEP ¢ 11.5 ELAOW C 1042
11,2 CHEST ¢ 3,1 WAIST C 32.8
1643 KNEE C 14,8 CALF C 13.9
10,4 FooT B 3.9 S§PAN 69.8"
15.5  BUTPOP | 1844 HAND L 7.6
;.g HEAD B 5.0 MALX S 0.5

(WEIGHT IN LBS, LENGTH IN INCHES, MOMENT OF INERTIA IN LB~IN-(SEC)SQ}

40

Iyl

113+03
150+03
134463
700402
712+02
513+02
797+02
887402

WAIST H
LOWARM L
WAIST 8
FOREARM C
BUTT C
ANKLE C
SITH
HAND 8
JUXTA §

1y

114+03
153403
127403
455402
672402
316402
783402
973402

WAIST H
LOWARM L
WAIST &
FOREARM
ButTr ¢
ANKLE €
SITH
HAND B
JUXTA §

try

896402
118+03
975402
606+02
603+02
346402
637402
757402

WALST H
L OWARM L
WAIST B
FOREARM C
BUTT C
ANKLE C
SIT H
HAND B
JUXTA &

1 1¥ 3]

117402
126+02
411402
385402
403402
305+02
400+02
u03+02

IR EEEERR
DWW DLW~~~

1y

118402
109+02
410402
338402
344402
238+02
328+02
402+02

12

5401
974401
335¢02
309402
311402
245402
329402
323+02




SUBJECT NUMBER 25

D=NOWUMELN—

CERVIC H 57.2 SHLDR H
ILIAC K 3r.8 TROCHAN H
CHEST D 848 WAIST D
HiP B 135 AXILARN C
WR ST C 4.9 FIST C
THIGH C 22,4 LAWTHIGH C
SPHYRT H 2,8 FOOT L
BIACRUM O 12.7 HIP 8 SIT
HEAD C 22.6 HEAD L
TRICEF § 0.6 BISPIN B

POSITION

STANDING

STANDING, ARMS OVER HEAD
SPREAD EAGLE

SITTING

SITTING, FOREARMS DOwN
SITTINGy THIGHS ELEVATED
MERCURY CONFIGURATION
RELAXED {WEIGHTLESS)

AGE  37.4

STATURE

&7

Lix)

337401
334401
316401
754401
726401
&77+01
765¢01
691+01

SUPSTERN
TIBIALE
BUTT D
BICEP C
CHEST C
KNEE C
FOQT B
BUTPGP L
HEAD 8

+0 WEIGHT 153.0
Liv} Lz 1tx)
465401 304402 994 +02
465+01 278402 133493
465401 278402 131403
465+01 264402 so2+02
465+01 207402 549+02
465+01 230402 358402
LaS+01 273+02 639+02
165+01 275+02 91702
H 55.0 SUBSTERN H  4T.1
H 184 UPARM L 13.7
9.3 CHEST B 1246
11.5 ELBON C 10.2
3646 WALIST C 3.9
15.0 CALF C 15,0
3.7 SPAN 70,3
19.1 HAND L Tolt
6.5 HALX S 0.5

(WEIGHT IN LBSs LENGTH IN INCHES, MOMENT OF INERTIA IN LB-IN-ISECISQ)

SUBJECT NUMBER 264

@~NO U E WP =

CERVIC R 59.2 SHLDR H
ILIAC # 384 TROCHAN H
CHEST D 8.0 WAIST D
Hif B 12.8  AXILARNM €
WRIST C 6.6 FIST C
THIGH C 19.8  LOWTHIGH C
SPHYRI H 2.9 FOOT L
BIACROM © 13.6 HIP B SIT
HEAD € 2244 HEAD L
TRICEP § 0.2 BISPIN B

(WEIGHT IN LBSy LENGTH IN INCHESs

AGE

PGSITION

STANDING

STANDING, ARMS OVER HEAD
SPREAD EAGLE

SITTING

SITTING, FOREARMS DOWN
SITTINGy THIGHS ELEVATED
MERCURY CONFIGURATION
RELAXEC (WEIGHTLESS)

SURJECT NUMBER 27 AGE 25.8 STATURE 69
POSITEON Lixy

1 STANDING 33z+01

2 STANDINGy ARMS QVER HEAD 333+01

3 SPREAD EAGLE 313+01

4 SITTING HAE!

5 SITTING, FOREARMS U.INN T48+01

6 SITTING, THIGHS ELEVATED 658+01

7 MERCURY CONFIGURATIGN 766401

8 RELAXEC (WEIGHTLESY) 706+0%

CERVIC H 59.1  SHLDR H 5T+3  SUPSTERN

IL1AC H 38,5 TROCHAN H 37,2 TIBIALE

CHEST © 9.7  WAIST D 8.1 BUTT D

HIP B 13.0  AXILARM C 12,6 BIGCEP C

WRIST C Teb  FIST C 12.1  CHEST C

THIGH C 21,3 LOWTHIGH C 15.7  KNEE C

SPHYRI H 2.8 FOOT L 10,7 FOOT B

BIACROM O 13,5 HIP B SIT 14,7 BUTPOP L

HEAD C 22«1 HEAD L T.6 HEAD B

TRICEP § 0.4 HISPIN B 9.2

(WE IGHT

41

STATURE 6941 WEIGHT 139.4
Lix) Liy) L) xy
325+01 469401 310402 101403
328+01 4569+0) 286+¢02 136403
334+0% 469+01 286402 134403
790+01 469401 269+02 535+02
763+01 469401 271¢02 Ské+02
713+01 4469+01 231+02 322+02
775+01 L69+01 277+02 606402
w0 46901 276402 805402
SUPSTERN H 55.8 SUBSTERN 1 48,1
TIBIALE R 1845 UPARN L 13.3
BUTT D 9.1 CHEST 8 12.0
BICEP C 104 ELBAW C 10.4
CHEST C 4.3 WAIST C 28.9
KNEE C 4.1 CALF ¢ 1346
FGGT B 3.9 SPAN 49.8
BUTPOP L 19.4 HAND L TeS
HEAD 8 5.9 MALX 5 0.2

MOMENT OF INERTIA IN LB=IN={SEC)SQ)

.9 WEIGHT 163.8

Ly Lz Lex)
459401 313+02 114403
459401 289+02 157403
4594010 281402 152403
459401 273402 706402
L5940] 217T+02 484402
459401 231402 523402
4595401 278402 Thie02
459401 277+02 988+02
H 55,9 SUBSTERN H 47,4
H 19.5 UPARM L .2
10.0 CHEST 8B 12.9
1.4 ELBOW C 1046
38,6  WAIST ¢ 32.3
15.2  CALF C 1.
3.9 SPAN T2.4
18.6 HAND o 7.6
6.5  MALX S 0.5

IN LBS, LENGTH IN INCHES, MOMENT OF INERTIA I[N (B-IN-(SEC)SQ)

1y)

866402
120403
995402
630402
622402
157+02
486402
807+02

WAIST H
LOWARM L
WAIST B8
FOREARM C
BUTT C
ANKLE €
SIT H
HAND B
JUXTA §

ny

908+02
119403
998402
601+02
bLh4e02
242¢02
488+02
814402

WAIST H
LOWARM L
WAIST B
FOREARM C
BUTT €
ANKLE C
SIT H
HAND B
JUXTA §

1Y)

978402
140403
117403
741402
T14+02
367402
786+02
899+02

WAIST K
LOWARM L
WAIST 8
FOREARM C
BUTT C
ANKLE C
SIT H
HAND 8
JUXTA S

my

100+02
108402
311+02
269402
269+02
210402
290402
34n+02

{¥ 3}

841401
906401
304402
286402
288402
239402
283+02
300402

b3.b
10.7
10.7
10.5
3643

36.1
3.5
Gol

1z)

107+02
102402
354402
330+02
529+02
221402
3bor02
37902




SURJECT NUMBER 28§

PGSITION
STANDING

SPREAD EAGLE
SITTING

Lo i X = R U o PV XY

CERVIC H 61.9

ILIAC H 4l.4
CHEST © 10.4
HIP B Thel
WRIST C 7.4
THIGH C 23.1
SPRYRI H 2.9
BIACROM O  12.7
HEAD € 23.0
TRICEP 5 1.1

AGE 36406

STANDING, ARMS OVER HEAD

SITTINGy FBREARMS DOWN
SITTINGy THIGHS ELEVATED
MERCURY CONFIGURATION
HELAXED (WEIGHTLESS)

SHLDR H
TROCHAN H
WALST D
AXILARM C
FI1ST €
LOWTHIGH C
FaaT o

MIP B SIT
HEAD L
BISPIN B

60,1
3849
10.2
13.6
12.2
1645
104
4.8

8.0
10.3

SUPSTERN H 58,2
TIBIALE H 20.2

BUTT D 10.7
BICEP C 12.5
CHEST ¢ 40.8
KNEE C 15.8
FooT B ba2
BUTPOP L 2043
HEAD 8 6.3

STATURE 70.9 WEIGHT 189.3
Lix) Liy) Ltz) I}

395+01 S518+01 310402 131403
4y10+01 516+01 294402 177+03
569+01 516+01 291402 1745+03
420401 516+01 263+02 588+02
807+01 516401 268+02 681402
775+01 516+01 230+02 463402
812+01 516401 271402 706402
79%+01 51601 2717+02 100403

SUBSTERN H  51.9

UPARM I 145.4
CHEST 8 13.7
ELBOW C .2
WAIST C 35.8
CALF ¢ 15.4
SPAN 73.3
HAND L 7.8
MALX § 0.8

{WEIGHT IN LBS, LENGTH IN INCHES, WOMENT @F INERTIA IN LB=IN-{SEC)SQ)

SUBJECT NUMBER 29

POSITION
STAND ING

SPREAD EAGLE
SITTING

[N T TR O

CERVIC H 62.7
ILIAC H 42.5
CHEST © 8l
HIP B 13.1
WRIST C 7.1
THIGH € 20,5
SPHYR] H 3.1
BIACRGHM C 10.3
HEAD C 22,4
TRICEP § 0.3

AGE 21,0

STANDINGy ARMS OVER HEAD

SITTINGs FOREARMS DGwN
SITTINGy THIGHS ELEVATED
MERCURY CONFIGURATION
RELAXEC (WEIGHTLESS)

SHLOR H
TRGCHAN H
WALIST D
AXILARM C
FIST C
LOWTHIGH C
FOOT L

HiP B SIT
HEAD L
8ISPIN B

STATURE T4, WEIGHT 151.4
LX)} Ley) L2y Hx)

314401 429401 338+02 129403
3)17+01 429401 312+02 174403
308+01 429401 306+02 169403
822+01 429401 289+02 T43+02
797+01 429401 294402 718402
720401 429401 247+02 404402
828+01 429401 2964p2 780402
737+01 429401 300+02 4984 +Q2

CODENWNN—N

SUPSTERN 8 59.7
TIBIALE H 20.0

BUTT D 9.0
BICEP C 10.7
LHEST € 35.4
KNEE C 14.3
FOOT B 3.9
BUTPGP L 20.9
HEAD B &0

SUBSTERN H 52.3

UPARM L 15.2
CHEST B 12.0
ELBON C 9eb
WALST C 2T+
CALF C 14.8
SPAN Thek
HAND L 8.0
MALX S 0.1

(WEJGHT IN LBS, LENGTH [N INCHES, MOMENT OF INERTIA IN LB=-IN-(SEC)SQ)

SUBJECT NUMBER 30

PBSITION
STANDING

SPREAD EAGLE
SITTING

QN E NN -

CERVIC H 5847

ILIAC H 38.8
CHEST O 8.5
HIP B 13.6
WRIST C 8.7
THIGH © 22,2
SPHYRI H 2.6
BLACROM D 13.0
HEAD C 21.9
TRICEP S 0.3

AGE 26.3

STANDINGs ARMS OVER HEAD

SITTINGs FOREARMS OOWN
SITTINGy, THIGHS ELEVATED
MERCURY CONFIGURATION
RELAXED (wt IGHTLESS)

SHLOR H
TROCHAN H
WAIST O
AXI1ARM C
FIST C
LOWTHIGH C
FOOT L

HIP B SIT
HEAD L
BISPIN B

— s ot
QNOUWENNDON

SUPSTERN K S5.7
TIBIALE H  19.4
8UTT D 9.
BICEP C 11,
CHEST € i7.
KNEE C iS.
FO4T B 3,
BUTPOP i 18.
HEAD B N

STATURE 69.3 WEIGHT 157,1
Lix) Ly) L2y tex)

334+01 500+01 308+02 108403
336+01 500+01 283+02 147403
335+01 500401 282+02 138403
799401 500401 259+02 563402
773401 500+01 260+02 562402
725+01 500+0) 225+02 356402
803+01 500+01 263402 814402
Tige0 509401 268402 857402

SUBSTERN H 149.3

UPARM L 13.4
CHEST 8 13.7
80w C 104
WAIST C 3.1
CALF € 1he8
SPAN 70.%
HAND L Teb
RALX S 0.3

(MEIGHY IN LBSy LENGTH IN INCHESs MOMENT OF INERTIA IN LB~IN=ISECISO)

42

[y}

131+03
155403
12d4+C3
766402
745402
4468+02
859+02
892+02

WAIST H
LOWARM L
WAIST 4
FOREARM €
BUTT ¢
ANKLE €
SIT H
HAND B
Juxta s

ity)

115403
157+03
126403
773402
780402
404402
858+02
995402

WAIST H
LOWARM L
WAIST B
FOREARN C
BUTT C
ANKLE €
SIT H
HAND B
JURTA 5

1ty

929402
130403
108+03
583+02
665402
367+02
698+02
786402

WAIST H
LOWARN L
WAIST 8
FOREARM C
BUTT C
ANKLE C
SIT w
HAND B
JUXTA S

I

134402
132+02
46402
394402
397+02
330v02
390402
4u2+02

46,0
114
12.3
11.3
0.4
8.9
36,0
3.2
10

1)

810401
833401
380402
319402
328402
242402
349+02
373+02

Kteb
11.8

10.0
35,5

9.5
37.5

0.1

1z

967401
590+01
310+02
314402
318¢02
250402
229402
326402

43,7
1041
1.2
10.7
37.6
8.9
35.3
3.5
0.3




SUBJECT NUMBER 33 AGE
POSITION

1 STANDING

2 STANDING, ARMS OVER HEAD

3 SPREAD EAGLE

4 SITTING

S SITTING, FOREARMS DOWN

6 SITTING, THIGHS ELEVATED

T MERCURY CONFIGURATION

8 RELAXEC (WEIGHTLESS!

CERVIC H $9.3 SHLDR H

ILIAC H 38.9 TROCHAN H

CHEST D 10.8 WAIST D

HIP B 13.5 AXILARM C

WRIST € 7.0 FIST €

THIGH € 22.8 LOWTHIGK C

SPHYRI H 2.9 FGAT L

BIACROM D 13.3 HIP &8 SIT

HEA4D C 22.2 HEAD L

TRICEP § Ol BISPIN 8

30.2

Be6

STATURE 48.8 WEIGHT 17445
Lix) LYy Liz)
370401 431401 301402
363401 431401 279402
360401 431+01 278402
787+01 431401 264402
761401 431401 265+02
707+01 431401 227+02
781+01 431401 26502
T37+01 431+01 246402
SUPSTERN H 57.0 SUBSTERN
TIBIALE H 19.4 UPARM L
BUTT D 10.8 CHEST 8
B8lCEP C 1.7 ELBOW C
CHEST € 40.9 WALST €
KNEE C 15.5 CALF C
FOOT 8 3.7 SPAN
BUTPQP L 18.9 HAND L
HEAD 8 6.3 MALX S

1exy

110403
1403
145403
606+02
674+02
421402
664402
929+02

H 48,6
13.5
13,0
el
35.0
he2
2.4

Teb
0,5

(WMEIGHT IN LBS: LENGTH IN INCHES, MGMENT OF INERTIA IN LB-IN={SEC}SQ)

24.2

SUBJECT NUMBER 32 AGE
POSITION

1 STANDING

2 STANDINGy ARMS OVER HEAD

3 SPREAD EAGLE

4 SITTING

5 SITTINGs FOREARMS DOWN

b SITTINGy THIGHS ELEVATED

7 MERCURY CONFIGURATION

8 RELAXEC (WEIGHTLESS)

CERVIC H 5841 SHLOR H

ILIAC H 38.7 TROCHAN H

CHEST O 9.2 WAIST O

HIP 8 12,9  AXILARM C

WRIST C 6.9 FIST C

THIGH C 21,1 LOGWTHIGH C

SPHYRI H 2.9 FBAT L

B1ACRGH D 12,3 HIP B SIT

HEAD € 2244 HEAD L

TRICEP § 0.3 BISPIN B

{WEIGHT IN LBS, LENGTH IN INCHES, MOMENT GF INERTIA IN LB=IN=[SEC}SQ)

27.3

SUHJECT NUMBER 33 AGE
PESITIGN

1 STANDING

2 STANDING, ARMS OVER HEAD

3 SPREAD EAGLE

4 SITTING

S SIVTING, FOREARMS OOWN

6 SITTING, VMIGHS ELEVATED

7 MERCURY CONFIGURATION

8 RELAXEC (WEIGHTLESS)

CERVIC H S58.8  SHLDR H

ILIAC H 38.6 TROCHAN H

CHLST © 10,3 WAIST D

HI? B8 5.4 AXILARN C

WRIST C 7.1 FI1sT C

THIGH C 25,1 LOWTHIGH C

SPHYR] H 2.6 FOOT L

HIACROM D 13.4 H e B SIT

HEAD C 23.0 HEAD L

TRICEP § 0.6 BISPIN B8

(WEIGHT IN LBS,

STATURE 68,7 WEIGHT 152.1%

LX) Lty Lt2) 1x)
323+01 434+01 314+02 103+03
323+01 ugL+01 290+02 181403
30u+01 ugu+Q1 275402 137403
797+01 u84+01 260+02 554402
175+01 uBu+gi 264402 563402
728401 484401 229402 375402
801401 481+01 263402 604402
730401 484401 265402 823402

56,9 SUPSTERN H 55.7  SUBSTERN H 47,4
35.6 TIBIALE H 1848 UPARM L 13.7
8.2 8UTT O 9.7 CHEST B 12.3
12,1 BICEP C 11.2 ELBOW C 10.7
11.6 CHEST C 38,1 WAIST C 31,5
15,7 KNEE C thel CALF C 14,2
10.1  FOOT 8 3.8  SPAN 7049
13.8 BUTPOP L 1845 HAND L Tab
7.9 HEAD B 6.0  MALX S 0.3
9.7
STATURE 6849 WEIGHT 174.9

Lix) Liy) L2y X
345401 K740 314402 122403
337+01 447401 289+02 163+03
290¢01 Lu7+01 290+02 161+03
819+01 4u7+01 271+02 6Ls+02
79u+01 uu7+01 274402 619402
73301 457101 a3ne02 1r00 402
#418+01 U47+401 277402 682402
725+01 B4T401 279+02 9564402

57«0  SUPSTERN H 56.0  SUBSTERN H 47.6
3645 TIBIALE H 18.8 UPARM L 13,2
4.9  BUTT D 10.4  CHEST 8 4.4
3.2 BICEP C 12.2  ELBOW C 11.0
12.6 CHEST C 42,1 WAIST C 33
1646  KNEE C 1546  CALF € 15,7
1.1 FaoT O he3  SPAN 7.6
14s3  BUTPOP L 2040  HAND L 8.0
8.0 HEAD B bt MALX S 0.4
8.9

43

LENGTH IN INCHES, MONMENT OF INERTIA IN LB=iN={SECiSQ)

vl

988402
131403
108+03
625+02
681402
W17+02
777+02
867402

WAIST H
LOWARM L
WAIST B
FGREARM C
BUTT €
ANKLE €
SIT H
HAND 8
JUXTA §

1y

905402
126403
102403
595402
588+02
323+02
693+02
814402

WAIST H
LOWARM L
WAIST 8
FOREARM C
8UTT €
ANKLE €
SIT H
HAND B
JUXTA S

Iy

113403
149403
124+03
681402
879402
385402
785+02
936402

WAIST H
LOWARM L
WALST B
FOREARM (
BUTT C
ANKLE C
SIT H
HAND B
JUXTA S

e

128402
118402
361402
332¢02
J28+02
24302
333+02
361402

44,0
1.3
12.0
11.2
40.2

0.7

ey

935401
109+02
342402
309402
314402
205402
318402
340402

Wr DO NP — O

1)

125402
137+02
325+02
357+¢02
3561402
275402
374402
395402

3.5
10.7
12.2
11.5
40.0

9.8
3543

0.3




SUBJECT NUMBER 34 AGE 52,2
PGSITION

1 STANDING

2 STANDING, ARMS QVER HEAD

3 SPREAD EAGLE

4 SITTING

5 SITTING, FOREARMS DOWN

6 SITTING, THIGHS ELEVATED

7 MERCUKY CONFIGURA(IUN

8 RELAXED (WEIGHTLESS)

CERVIC H 58.9 SHLDR H 56.6

ILIAC K 39,6 TROCHAN H  36.0

CHEST O 10,0 WALST D 9.8

HIP B 13.7  AXILARM € 12.4

WRIST C 6.5 FIST C 11.2

THIGK C 21.1 LOWTHIGH C  1L,2

SPFYRI H 2,5 FOOT L 10.0

BLACRGM C 13.3 HIP 8 SIT 4.3

HEAD C 23.0 HEAD L 7.8

TRICEP § 0ol BISPIN B 10,3

SUPSTERN H 55.7

TIBLALE H 18.8
BUTT D 9.2
BICEP C 1.4
CHEST ¢ 37.8
KNEE C 13.7
FQooT B 3.5
SUTPOP L 159.5
HEAD B $e5

STATURE 68.3 WEIGHT 151.0
L{X) Lty) Lz} 1x)

333401 514401 296402 975402
335401 S14+01 270+02 123403
333+01 S1k401 267+02 126403
Tu5+01 Sth+Q1 252+02 525+02
722+01 514+0) 259+02 562+02
656401 51h+Q1 223+02 375402
736+01 514+01 259+02 553402
738401 514401 262+02 771402

SUBSTERN H L7.4

UPARM L the2
CHEST B 12.46
ELBOW C 10.4
WAIST C 34,3
CALF C 12.8
SPAN 7.5
HAND L Te3
MALX § [+FY]

{WELIGHT IN LBS)» LENGTH IN INCHES, MOMENT GF INERTIA IN LB=IN={SEC)SQ}

SUBJECT NUMBER 35

W~ CWME LN =

CERVIZ H 5843 SHLDR H
ILIAC H 37.5 TROCHAN H
CHEST D 10.4 WALIST D
HIP B 13.8 AXILARM C
WRIST ¢ Te2 FIST ¢
THIGH C 23,0  LOWTHIGH C
SPHYRI H 2.8 FOOT L
BIACROM D 12.0 HIP 8 SIT
HEAD C 22.4  HEAD L
TRICEP 5 C.2 BISPIN B

POSITIUN

STANDING

STANDINGy ARMS QVER HEAD
SPREAD EAGLE

SITTING

SITTINGe FOREARMS DOWN
SITTINGy THIGHS ELEVATED
MERCURY CUNFIGURATION
RELAXED (WEIGHTLESS)

AGE  40.4

14,0
8.3
9.2

SUPSTERN H  55.6
TIBIALE H 19.2
aurt 0 10.8
BICEP € 11.9
CHEST ¢ 40.0
KNEE C 15.4
FOOT 8 3.9
BUTPGP L 19.1
HEAD 8 6.1

STATURE 67.7 WEIGHT 16747
Lix) Ley) Lz [exy
364401 L61401 300402 109403
354401 46140} 275402 1hu 403
356401 L61401 272402 140403
798+01 451401 255402 545402
772+01 461401 258+02 553+02
731+01 k01401 228+02 381402
802+01 4ol1+01 260+02 604402
h2+01 hoi+0l 268+02 873402

SUBSTERN H 47,9

UPARM L 12.1
CHEST 8 13.5
ELBOW C 1.2
WALST C 35.8
CALF € 1.9
SPAN 6840
HANO L Ted
MALX S Ceb

(WEIGHT IN LB8Sy LENGTH IN INCHES, MOMENT OF INERTIA I[N LB=IN-(SEC)SQ)

SUBJECT NUMBER 36 AGE

DN ELN

CERVIC H 58.3 SHLOR H
ILIAC H 38.6 TROCHAN H
CHEST D 9.5 WAIST D
HIP B 13,8  AXILARM C
WRIST C beB FIST C
THIGH C 22.4 LOWTHIGH C
SPHWR[ H 3.0 FOOT |
B81ACROM D 1.1 HIP B SIT
HEAD ¢ 22.8 KEAD L
TRICEP S 0.7 BISPIN B

POSITION

STANDING

STANDING, ARMS OVER HEAD
SPREAD EAGLE

SITTING

SITTING, FOREARMS DOGWN
SITTINGy THIGHS ELEVATED
MERCURY CONFIGURATIGN
RELAXED {WEIGHTLESS)

30.9

55.9
3640

9.8
12.8
11.3
1646
10.2
18,7

9.8

9.1

SUPSTERN H 55.1
TIBIALE H 18.6

BUTT D 10.3
BICEP C 11.3
CHEST € 39.4
KNEE C 16.0

FGar 8 3.7
BUTPOP | 19,4
HEAD 8 6.3

STATURE 67.7 WEIGHT 162.,7
LX) Ley) L) 1tx)

358+01 457+01 307+02 109403
334401 457+01 285+02 140403
320+01 #57+01 283402 135+03
767+01 457+01 262+02 597402
753+01 457401 264402 586402
695+01 457401 234402 394 +02
771+01 457401 266+02 593402
682+01 457401 311+02 880+02

SUBSTERN H 47,2

UPARM L 13.4
CHEST B 13.4
ELBOW C 10.4
WAIST ¢ 4.6
CALF C 14.8
SPAN 47.9
HAND L 7.2
MALX § 0.7

(MEIGHT IN LBS, LENGTH IN INCHES, MOMENT OF INERTIA IN LB=KN-{SEC)SQ)

44

Iy)

786+02
109+03
105+03
642+02
527+02
217+02
570+02
736402

WALST H
LOWARM L
WAIST B
FNREARM C
BUTT C
ANKLE C
SIT H
HAND 8
JUXTA 8§

1y)

917402
127403
109403
571+02
601402
331+02
718+02
B20+02

WAIST H
LOWARM L
WAIST B
FOREARM C
BUTT C
ANKLE C
SIT H
HAND 8
JUXTA §

1y)

988402
127403
998+02
637402
681402
326402
738+02
835402

WAIST H
LOWARM L
HAIST B
FOREARM C
BUTT C
ANXLE C
SIT H
HAND B
JUXTA S

2

992+01
107+02
278+02
300402
300402
212402
298402
339402

Iz

124402
113402
315402
322+02
330+02
26u+02
340+02
345402

1t2)

110+02
0+01
361+02
310402
316402
237402
327402
331402




SUBJECY NUMBER 37 AGE 31,5

PBSITION

STANDING

STANDING, ARMS OVER HEAD
SPREAD EAGLE

SITTING

SITTINGy FOREARMS DUNN
SITTINGs THIGHS ELEVATED
MERCURY CONFIGURATION
RELAXED (WEIGHTLESS)

NN EWN -

CERVIC H 5046 SHLOR H
ILIAC H 28.8 TROCHAN H
CHEST D 1061 WALIST D
HIP B o0 AXILARM C
WRIST C Teb  FIST C
THIGH C 21,7 LOWTHIGH €
SPEYRI H 3.1 FOOT L
BIACROM D 12,9 HIP B SIT
HEAD C 22,5 HEAD L
TRICEP § 0.4 BISPIN B

STATURE T0.6 KEIGHT 17&.7
LX) LYy Le2) 1Hx)

366401 506+01 315402 120+03
358+01 506+01 291402 163403
353+01 506+01 292402 164+03
780+01 506+01 275+02 664402
757+01 506+01 279402 709+02
706401 506401 242402 b6k +02
770¢01 506+01 282+02 710+02
707+01 506401 280+02 10303

SUPSTERN H 58.1
TIBIALE H 19.6
BUTT D 10.5
BICEP C 12.0
CHEST C 39.8
KNEE € 15.9
FO4T B 4.0
BUTFOP L 1940
HEAD B 5.9

SUBSTERN H 19,4

UPARM L 13.6
CHEST 8 12.9
ELBOW C 10.8
WALST € 33,7
CALF ¢ 13.9
SPAN 71.8
HAND L T.7
MALX § 0.4

(NEIGHT IN LBS, LENGTH IN INCHES, MUMENT OF INERTIA IN LB~IN-(SEC)SQ)

SUBJECT NUMBER 38 AGE  2U.¢6

POSITION

STANDING

STANDING, ARMS OVER HEAD
SPREAD EAGLE

SITTING

SITTING, FCREARMS DOWN
SITTING, THIGHS ELEVATED
MERCURY CONFIGURATION
RELAXED (WEIGHTLESS)

@NOLEWN —

CERVIC H 60,1 SHLOR H
ILIAC H 39,3 TRGCHAN H
CHEST G 8.9 LLYE 1]
HIP B 1%.0 AXILARM C
WRIST C 648 FIST C
THIGH C 23,4 LOWTHIGH C
SP+YRI H 2.9 FGOT L
81ACROM © 13.0 HIP 8 SIT
HEAD € 22.46 HEAD L
TRICEP S 0.7 BISPIN B

57.1
37.5

9.0
12,4
1¢.9
1642
10.3
14,1

T.7

9.6

SUPSTERN H 564

TIBIALE H 19.9
BUTT O 10.1
8ICEP C 11.2
CHEST C 7.5
KNEE C 15.4
FO6T B 3.7
BUTPOP 1 10.2
HEAD B 445

STATURE 69.5 WEIGHT 158.8
Lix) L(y) L2y rxy

350+01 182401 311+02 109403
3471+01 482401 291+02 145403
323+01 482+01 290+02 14403
819+01 182401 259+02 535402
795+01 482401 262+02 565402
758+01 482401 228402 343402
819+01 482+01 265402 597402
753+01 u82+401 271402 815402

SUBSTERN H UB.T

UPARM L 13.6
CHEST 8 13,0
ELBOW C 10.3
WAIST C 32.5
CALF € 1heb
SPAN 70.9
HAND L Tol
HALX S 0.6

(WEIGHT IN LBS, LENGTH IN INCHES, MOKENT OF INERTIA IN LB-IN-{SEC)SQ)

SUBJECT NUMBER 39 AGE 27.1

PESiTIEN

STANDING

STANDING, ARMS OVER HEAD
SPREAD EAGLE

SITTING

SITTING, FOREARMS DOWN
SITTING, THIGHS ELEVATED
MERCURY CONFIGURATION
RELAXED (WEIGHTLESS)

NN T I Yy SR

CERVIC H 55,4  SHLOR H
ILIAC H 36.8 TROCHAN H
CHEST D 9.7 WAIST D
HiP B 13,9 AXILARM C
WRIST C 8.6 FIST C
THIGH C 22.5 LGWTHIGH C
SPRYRI H 2.8 FOOT L
BIACRGH D 13.1 HPBSIT
HEAD C 22.4  HEAD L
TRICEP S 0,4 BISPIN B

STATURE 65.3 WEIGHT 154.1
LX) Liyl Ltz 1x)

328+01 459+01 294+02 963402
318401 459+Q1 272+02 136403
323+01 455+¢01 267+02 126403
76401 459+01 259+02 528402
738401 45901 262402 556402
49040}) 459401 223402 295402
743401 459+01 266402 556402
735480 459+01 342402 835+02

SUPSTERN H 53.4

TIBIALE H 17,4
RUTT O 10.1
BlICEP C 12.1
CHEST C 39.%
KNEE C 4.6
FOOT B 4.0
BUTPOP L 18.7
HEAD B 6.0

SUBSTERN H Uk.9

UPARM L 12,9
CHEST B 12.8
ELBOW C 10.8
WAIST C 32.3
CALF ¢ Tuaé
SPAN 6840
HAND L 6.9
MALX 5 0.t

(WETGHT IN LRS, LENGTH IN INCHES, MOMENT OF INERVIA IN LB~IN-(SEC)SQ)

45

1y

106403
146403
116403
722+02
710402
4i7+C2
793:02
886402

WAIST H
LOWARM L
HAIST B
FOREARM C
BUTT C
ANKLE C
SIT H
HAND B
JUXTA §

11¥)

104+03
129+03
108+03
6528402
647402
346402
760+02
823+02

NAIST H
LOWARM L
WAIST 8
FAREARM C
8UTT C
ANKLE C
SIT H
HAND &

JUXTA S

ty)

858+02
111+03
927402
529402
577+¢2
326402
553402
Thy+02

WALIST H
LOWARM L
WAIST B
FIREARM C
BUTT C
ANKLE C
SIT H
HAND B
JuxTta s

1tz

126402

332+02

12}

108402
905401
341402
325402
324402
254402
346402
339+02

1

100+02
941401
295402
288+02
290+02
220402
276402
324+02

T e e wwoaoe e
v Owwa~




SUBJECT NUMBER &0 AGE

BN E WA —

CERVIC H 577

ILIAC H 37.1 TROCHAN H
CHEST D 10.5 WALST D
HIP B 4.5 AXILARM C
WRIST C 6.8 FIST C
THIGh ¢ 23,2 LONTHIGH ¢
SPHYRI H 2.6 FOGT L
BIACROM D 13,0 HIP B SIT
HEAD ¢ 21.4  HEAD L
TRICEP § 0.8 BISPIN 8

POSITION

STANDING

STANDING, ARMS OVER HEAD
SPREAD EAGLE

SITTING

SITTING, FOREARMS DOWN
SITTINGs» THIGHS ELEVATED
MERCURY CONFIGURATION
RELAXED (WEIGHTLESS)

SHLDR H

38,1

STATURE &47.4

LX) Livy
3614010 463401
368401 hé3+01
349401 U63+01
76701 443+01
Tu0+01 463401
Ti4401 463401
776401 463+01
718401 k63401

SUPSTERN H 55.0
TIBIALE H 17.6

8UTT D 10.6
BICEP C 11.0
CHEST C 42.5
KNEE C 15.6
FOOT B 3.3
BUTPED L 20.0
HEAD B 6.1

WEIGHT 169.3

L x)
299402 105403
272+02 139403
269+02 138+03
255+02 568+02
258+02 593+02
227+02 381+02
262+02 612402
254402 968402

SUBSTERN H 4745

UPARM L 13.8
CHEST 8 12.5
ELBOW C 10.7
WAIST C 3u.3
CALF C 4ol
SPAN 6744
HAND L 649
MALX § 1.0

(WEIGHT IN L8S, LENGTH IN INCHES, FOMENT GF INERTIA IN LB=IN~(SEC)SQ)

SUBJECT NUMBER 41

@NOCVENN -

CERVIC H 58.4 SHLDR H
ILIAC H 39.2 TROCHAN H
CHEST 0 9.1 WAIST D
Hi? 8 12,6 AXILARM C
WRIST C 6.9 FIST C
THIGH € 20,5 LOWTHIGH C
SPHYRI H 2.5 FGOT L
BIACRON D 13,5 HIP 8 SIT
HEAD C 22.9  HEAD L
TRICEP § C:2  BISPIN B

POSITION

STAND ING

STANDING, ARMS OVER HEAD
SPREAD EAGLE

SITTING

SITTINGy FOREARMS DONN
SITTINGsy THIGHS ELEVATED
MERCURY CONFIGURATIOGN
RELAXED (WEIGHTLESS)

AGE 26.1

STATURE 68.8

LX) Ly}
332+01 425+01
332+01 425+0)
315+01 425401
805401 425401
772401 425401
708+01 525401
807401 425+01
713+01 425+01

SUPSTERN H 55,4

TIBIALE H 18.5
8UTT O 9.3
BICEP C 10.8
CHEST C 3847
KNEE C 15.0
FGOT G 3.9
BUTPGP L 19,7
HEAD B 6.5

WEIGHT 150.7

Liz) Iexy
313402 110403
285402 148403
290402 145403
265+02 560402
268+02 549402
232402 358402
271+02 574402
265402 B75402

SUBSTERN H 4741

UPARN L 13.8
CHEST B 13.1
ELBGY C 10,2
WAIST C 29.3
CALF C 14,7
SPAN 72.2
HAND L 7.3
MALX § 0.2

(WEIGHT IN LBS) LENGTH IN INCHES, NUNENT BF INERTIA IN LA=IN-(SECISQ)

SUBJECT NUMBER 42

QNN TR —

CERVIC H 58.3 SHLOR H
ILIAC W 37.3  TROCHAN H
CHEST D 9.3 WALST D
HIP B 13,9 AXILARM ¢
WRIST ¢ 7ol FIST C
THIGH ¢ 2:.5 LOWTHIGH €
SPHYR] H 2.6  FOUT L
BlACROM © 12.8  HIP B SIT
HEAD € 23,1 HEAD &
TRICEP s 0.4  BISPIN 8

PGSITION

STANDING

STANDING, ARMS OVER HEAD
SPREAD EAGLE

SITTING

SITTING, FOREARMS DOWN
SITTINGy THIGHS ELEVATED
MERCURY CONFIGURATION
RELAXED (WEJGHTLESS)

AGE 30.3

STATURE 68.8

Lex) Liy)
334401 526 +01
347401 §26+01
308+01 526+01
763+01 526+01
7hi+01 526401
688+0) 526401
775+01 526401
751+01 526401

SUPSTERK H 56,0
TIRIALE H 18.6

BLTT D 9.9
BICEP C 11.9
CHEST € 1.3
KNEE € 15.6
FOOT 8 4.2
BUTPOP 19.0
HEAD 8 o7

WEIGHT 168.3

Ltz 1(x)
314402 115403
291402 151403
286+02 149403
273402 619402
277+02 625492
237402 389+02
279402 674402
276+02 993402

SUBSTERN H 47,5

UPARM | 13.0
CHEST B 4.0
ELBOW C 1141
WALSTY € 32.7
CALF ¢ 15.5
SPAN 48.8
HAND L Tet
HALX S 0.4

IWEIGHT IN LBS, LENGTH IN INCHES, MOMENT OF INERTIA IN LB=IN=(SEC}SQ)

48

Y}

918+02
127+03
105+03
b26+062
607+02
382402
653402
810+02

WAIST H
LONARM L
WALIST 8
FOREARM C
8UTT C
ANKLE C
SITH
HAND &
JUXTA §

Ity)

990+02
137+03
109+03
614402
605402
348402
680402
89L+02

MAIST H
LOWARN L
WAIST B
FOREARM C
AUTT €
ANKLE ¢
SIT H
HAND 8
JUXTA §

1y)

10k+03
139+03
112+03
471+02
87152
415402
769402
932402

WAIST H
LOWARM L
WAIST 8
FOREARM C
BUTT C
ANKLE C
SIT H
HAND B
JUXTA §

12y

114+02
126+02
329+02
309+02
213¢02
253402
339+02
324402

1tz

850401
989+01
345402
295402
295402
210+02
318402
32702

1t1)

106402
127402
357402
328402
333+02
260402
356402
380¢02

3.0

1.3
1.7
39.0

36.5
3.5
0.4




SUBJECT NUMBER 43 AGE 33.4
POSITION

1 STANDING

2 STANDING; AKMS OVER HEAD

3 SPREAD EAGLE

4 SITTING

5 SITTINGs FOREARMS DOWN

6 SITTINGs THIGHS ELEVATED

7 MERCURY CONFIGURATIGN

8 RELAXED (WEIGHTLESS)

CERVIC H Sbek SHLOR H

[LIAC H 36.3 TROCHAN H

CHEST D 103 WAIST D

HIP B 13.5 AXILARM C

WRIST € 7.3 FIST C

THIGH C 22.5 LOWTHIGH €

SPHYRI H 2.4 FOOT L

BIACRGM D 12.4 HlP B SIT

HEAD C 22,¢ HEAD L

TRICEP § 0.5 BISPIN B

(WEIGHT IN LBS, LENGTHr IN INCHES, MOFMENT OF INERTIA

SUBJECT NUMBER 4% AGE
PBSITION

1 STANDING

2 STANDINGs ARMS OVER HEAD

3 SPREAD EAGLE

4 SITTING

S SITTINGy, FOREARMS DGWN

6 SITTING, THIGHS ELEVATED

7 MERCURY CONFIGURATION

8 RELAXEC (WEIGHTLESS)

CERVIC H 59.7 SHLDR H

ILIAC H 39.1 TROGCHAN H

CHEST D 1.5 WALIST D

HIP B 15,6  AXILARM C

WRIST C 7. FIST C

THIGH C 2643 LOWTHIGH C

SPHYR] H 246 FGOT L

BJACROM D 12.2 HIP B SIT

HEaD C 23,5 HEAD L

TRICEP § 0.9 BISPIN B

51e5

STATURE 66.3 WEIGHT 144,14
LX) Lty) Lz
364401 482+01 296¢02
352+01 482+01 2756402
343¢01 482401 274402
766+01 482401 259+02
743+01 482401 261402
714401 4182401 225+02
T71+01 482401 267+02
722+01 482401 268+02
She7 SUPSTERN H 54,9  SUBSTERN
33.1 TIBIALE H 17.5 UPARM L
942 BUTT D 9.8 CHEST B
13.8 8ICEP C 12,2 ELBOW C
12.1 CHEST ¢ 40.2 WAIST C
16,2 KNEE C 15.9 CALF C
10,2 FGOT A (T3] SPAN
14,4 BUTPGP L 19.0 HAND L
7.8 HEAD 8 5.9 MALX S
9e6

STATURE T0.7
LX) Lty
365+0) 482+0)
365+01 482+01
360+0) 482+01
83340} 482+01
810+01 482401
Toheol 482+01
829+01 482401
763+01 432401

5849
35.9
102
14.8
1204
1821
10.9
16.8

8.4

9.6

SUPSTERN H 58,7

TIBIALE H 18.9
BUTT D 11.9
BICEP C 12.9
CHEST C 46.7
KNEE C 16.5
FAaT 8 3.9
BUTPEP L 21.2
HEAD B bals

IN LB~IN~{SEC}

WEIGHT 205849

Lz

322+02
294402
300+02
272402
2T4+02
242402
277402
288402

Itx)

105403
133403
131403
595402
578402
376402
624402
920+02

H u4s5.7
13.0
13.1
11.3
3u.6
4.8
461

Ou6

$Q)

tex)

141403
183+03
183403
713402
704402
490402
795402
114403

SUBSTERN H 4846

UPARM L
CHESY 8
ELBOW C
WAIST C
CALF €
SPAN
HAND L
MALX §

.9
15.4
11,3
37.8
17.0
72.%

7.3

G.9

[WEIGHT IN LBS, LENGTH IN INCHES, MOMENT OF INERTIA IN LB=IN={SEC}SQ}

SUBJECT NUMBER 45 AGE 40,8
POSITIGN

1 STANDING

2 STANDING, ARMS OVER HEAD

3 SPRFAN FaLE

4 SITTING

5 SITTING, FOREARMS DBowN

6 SITTINGy) THIGHS ELEVATED

7 MERCURY CONFIGURATIGN

B KELAXEC (WEIGHTLESS)

CERVIC M 0.7  SHLDR H 60.4

ILIAC H 40.6  TRACHAN H 37,1

CHEST © 8.7  WAIST D 8.1

HIP B 12.8  AXILARM C 1.4

WRIST beT  FIST C mn,.2

THIGH C 20,4 LOWFHIGH C  1h.8

SPRYR] H 2.8 FOOT L 10.7

BIACROM C  12.3 HIP B SIT 13,8

HEAD ¢ 23,4 HEAD L N

TRICEP § 0.3  BISPIN B 8.1

STATURE 70.9 WEIGHT 151,3
Lexy Ley) Lzl
335401 hoL+01 315+02
351401 404 +01 283+02
322+01 404 +01 288+02
828+01 404 +01 268402
0803+01 Lok +01 273+D2
T43+01 4oL +01 233+02
8i7+01 L0k +01 274402
759+01 uo4401 278402
SUPSTERN H 58,0 SURSTERN
VIBIALE H 20.2 UPARM L
BUTT D Q.4 CHEST 8
BICER C 104 ELBONW C
CHEST ¢ 36.2 WALST C
KNEE C .6 CALF C
FOOT 8 3.7 SPAN
BUTPGP L 19.5 HAND L
HEAD B 6ol MALX §

1x)

110+03
Tu5403
149403
566402
569402
380402
4619402
848402

H 49,6
14,3

L RY)
9.7
30.3
14,2
70.3
7.5

0.3

(WEIGHT IN LBS, LENGTH IN INCHES, MBMENT OF {NERTIA IN LB~ IN-{SEC]5Q)

47

1ty)

894 +02
11heG3
983402
589402
626402
384 +02
650+02
856402

WAIST H
LOWARM L
WAIST 8
FOREARM C
BUTT C
ANKLE C
SIT H
RAND 8
JUXTA S

1y}

125+03
170+C3
135+03
782+02
852402
450+02
912402
108+03

WAIST H
LOWARM L
WAIST B
FOREARM C
8uttT €
ANKLE C
SIT &
HAND B
JUXTA §

1y)

101403
1484032
120+03
bU6+02
671402
40L+02
775402
887402

WAIST H
LUWARM L
WAIST 8
FOREARM
8UTT C
ANKLE C
SIT H
HAND 8
JUXTA S

1t2)

121402
115402
302402
301+02
298402
259402
321402
356002

Hay

150+02
157+02
389402
440402
448402
348402
435402
436402

bu.3
1044
13.3
11.7
45,0

15,7
3.5
0.7

H
880+01

343402

46.3
10.4
10,6
10,2
36.8

8.6
3647

0.3




SUBJECT NUMBER M6 AGE 32.2 STATURE 67.1 WEIGHT 174,7

PASITION LX) LiyY) Lez) 1exy

TANDING 376401 498401 294402 108403
; ZTAxgiNG, ARMS CVER HEAD 369401 498+01 270402 13700§
3 SPREAD EAGLE 3656+01 438+01 268402 14340
4 S1TTING 795¢01 498+01 257402 581402
§ SITTING, FOREARMS DUWN 752+01 438+01 261402 635402
& SITTING, THIGHS ELEVATED 741401 K98 +01 218402 39000%
7 MERCURY CONFIGURATION 781401 498+31 262402 ¢3u002
8 RELAXEC (wk1GHTLESS) 693+01 498+01 262402 880+0

RVIC H 57.9  SHLDR H 55,9 SUPSTERN H 55.2  SUBSTERN H 7.8
?Elaé H 38.2 TROCHAN H  34e5 TIBIALE M 1843  UPARM L Iu.;
CHEST D 9,9 WAIST D 9.5 BUTT O 11.8  CHEST B lu.‘s
Hip B 14,2 AXILARM C 13.2 BICEP C 1.7 ELBOW C 1o.k
WRIST C 7.0 FIST C 10.6 CHEST C 52,3  wAlST C 36,
THIGH € 23,6 LOWTHIGH C 15.7  KNEE C 15.2 CALF C .7
SPHYR] H 2,7 Foot L 10.3 FOOT B 3.5 SPAN 7;.6
BIACRGM D 12,0 HIP B SIT 15,7 BUTPOP L 19.5 HAND L 5
HEAD C 2249 HEAD L 7.9 HEAD B &b MALX S 1.0
TRICEP § 0,9 BISPINGB 1000

(WEIGHT IN LBSs LENGTH IN INCHES, MOGMENT OF INERTIA IN LB-IN={SEC)SQ)

SUBJECT NUMBER U7 AGE 19.5 STATURE 73.4 WEIGHT 157.)

PASITION LX) Lty Lt 1ex)

1 STANDING 314401 598¢01 338402 122403
2 STANDINGy ARMS OVER HEAD 294409 598401 315402 158403
3 SPREAD EAGLE 293401 598401 311+02 160403
4 SITTING 799401 598401 291402 658402
5 SITTING, FOREARMS DOWN 780401 598+01 294402 676402
6 SITTING, THIGHS ELEVATED 74040} 598401 251402 429+02
7 MERCURY CONFIGURATION 786401 598+01 298402 T1he02
8 RELAXED (WEIGHTLESS) 733401 598+01 302+02 972+02
CERVIC H 62,8  SHLDR H 61,0 SUPSTERN H 59.5 SUBSTERN H 50.5
ILIAC H 40,0 TROCHAN H 38,0 TIBIALE H 17.6  UPARM L thel
CHEST © 9.0 WAIST D 8.1 BUTT D 9.4  CHEST B 125
HIP 8 .2 AXILARN C 10,8 BICEP C 10.5 ELBOW C 1041
WRIST ¢ 6.4  FIST C 10,6 CHEST C 3648 WAIST C 32.0
THIGH C 21,9 LOWTHIGH C  15.2  KNEE € 15.4  CALF C 14.9
SPHYR] H 2.6 FAOT L 11,3 FOCT B 3.7 SPAN 71.8
BIAGROM D 12.8 HIP B SIT 15,0 BUTPGP L 2045 HAND L 7.3
HEAD C 2246 HEAD L 7.9 HEAD B 6e1  MALX S 0.4
TRICEP § .3 BISPING 12.8

{WEIGHT IN LBS, LENGTH IN INCHES, NOMENT GF INERTIA IN {B-IM~{SECISQ)

SUBJECT NUMBER 48 AGE 2Ue6 STATURE T70.4 WEIGHT 1ut.9

POSITION Lix) Lty) L) X
1 STANDING 349401 165401 320402 106403
2 STANDINGs ARMS OVER HEAD 372+01 465401 296402 141403
3 SPREAD EAGLE 320+01 465401 290+02 138403
4 SITTING 791+01 465401 275¢02 595402
S SITTINGs FOREARMS DOWN 766401 k65401 278402 571402
& SITTINGe THIGHS ELEVATED 592+01 465401 2u1+02 361402
7 MERCURY CONFIGURATION 781+01 k65401 282402 649402
8 RELAXED {WEIGHTLESS) Tti+01 465401 280402 880402

CERVIC H 60,3  SHLOR H 59.1 SUPSTERN H 57,2 SUBSTERN H 50.0
ILIAC H 38,9 TROCHAN H 35,8 TIBIALE H 1846 UPARM L 14,3
CHEST © 9,8  WAIST D 7.7 BUTT D 9.1 CHEST B 1.9
KiP 8 1355 AXILARM ¢ 10.7 BICEP.C 9.9  ELBOW C 10,0
WRIST C be6 FIST C 10,6 CHEST C 35.4  WAIST € 29.3
THIGH € 1945 LOWTHIGH C 14,0  KNEE C 4.3 CALF C 13,6
SPHYRI H 2.9 FOOT L 10.6 FOOT B 3.7  SPAN 715
BIACROM O 13,7 HIP B SIT 13,5 BUTPGP L 19.8 HAND L Te?
HESD C 21.9  HEAD L 7.6 HEAD B 5.8  MALX S 0.2
TRICEP § 0.2 BISPIN B 9.3

(WEIGHT IN LBS, LENGTH IN INCHES, MOMENT OF INERTIA IN LB~IN-{SEC)SQ}

48

Iy

9uQ+02
134403
110+C3
635+02
654402
390+02
650402
353+02

NAIST H
LOWARM L
WAIST B
FOREARM C
BUTT C
ANKLE €
$IT H
HAND B
JUXTA §

Ity)

108403
145+03
124403
724402
T26+02
418+02
855402
952402

WAIST H
LOWARM L
WAIST 8
FORUARM C
BUTT €
ANKLE C
SIT H
HAND B
JUXTA §

1ty)

920+02
12603
986+02
520+02
673402
371402
753402
8460+02

HALIST H
LOWARM L
WAIST B
FOREARM C
BUTT C
ANKLE C
SIT H
HAND 8
JUKTA S

12

115402
123402
323+02
339402
337402
279+02
349402
361402

itz

101402
946401
420402
345+02
352+02
283402
339402
373402

[ A ¥ 3]

101¢02
W1+01
354402
301402
308402
213402
301+02
311402

4h. 4
10.7
10.2
101
3643
8.8
36.7
3.6
0.2




SUBJECT NUMBER 149 AGE 38,2 STATURE 68.7 WEIGHT 16643

POSITION LX) Ly Lizy Xy

1 STANDING 397+01 136+01 307+02 113403
2 STANDING, ARMS OVER HEAD 370+01 486+01 283202 143403
3 SPREAD EAGLE 333+¢01 4B84+01 275+02 151403
b SITVING 826+01 4B6+01 2656402 602402
S SITTINGs FOREARMS DOWN 801+01 L4LB&+01 268402 438+02
6 SITTINGy THIGHS ELEVATED 41401 486401 227+02 347+02
7 MERCURY CONFIGURATION 791401 485+01 271402 703+02
8 RELAXEL (WEIGHTLESS) 71801 488401 266402 852+02

H 58.0 SHLOR H 56,7 SUPSTERN H 55.8 SUBSTERN H 14B.1
?ET:éCH 38,1 TROGCHAN H 35,1 TIBIALE H 18.8 UPARM L 13.7
CHEST O E Y ) WAIST D 9.8 BUTT D 10.4 CHEST B 13.14
HIP B 13.9 AXILARM C  13.0 BICEP C 11.9 ELBOW C 10.7
WRIST C 6.7 FIST L 11,8 CHEST C 38,0 WAIST C 3540
THIGH C 21.2 LOWTHIGH ¢ 1546 KNEE 15.8 CALF C 154
SPHYRI H 2.9 FOOT L 10,8 FOGT B 3.9 SPAN 1.2
81ACRGM D 1244 HiP & SIT 15.0 QUTPOP | 19.9 HAND L T.7
HEAD C 23.3 HEAD L 8.1 HEAD B 6.3 MALX S 0.6
TRICEP S 0.7 BISPIN B 9.7

(WEIGHT IN LBSy LENGTH IN INCHES, MOMENT OF INERTIA (N LB~IN-(SEC}SQ)

SUBJECT NUMBER 50 AGE 3044 STATURE 75.8 WEIGHT 19044

POSITIUN Lex) Ley) Lizy tx)

1 STANOING 362401 4563401 338¢02 160403
2 STANDING, ARMS OVER HEAD 347401 4563401 309402 209403
3 SPREAD EAGLE 337401 4563401 310402 217403
4 SITTING 899+01 463+01 282402 758402
5 SITTING, FOGREARMS DOWN 870+01 h63+01 288402 786402
6 SITTINGsy THIGHS ELEVATED 428+01 463+01 241402 461402
7 MERCURY CONFIGURATION 885401 u43+01 269+02 815+02
8 RELAXEC (WEIGHTLESS) 788401 463401 285402 113403
CERVIC H 8542  SHLDR H 63,7  SUPSTERN H 62.5 SUBSTERN H 53,4
ILIAC H 45,0 TROCHAN H 39,9 TIHIALE H 21,9 UPARM L 15.6
CHEST D 9.0 WAIST D 843  BUTT D 10.4  CHEST B 1344
HIP B h.u AXILARM C 12.5 81CEP C 1242 ELBOW C 1147
WRIST C 7.4  FIST C 1241 CHEST C 3846  WAIST C 32.5
THIGH € 23,0 LOWTHIGH C 1645  KNEE C 1641  CALF C 4.9
SPHYR] .y 3.0 FOOT L 12,1 FOUT 8 3.9 SPAN 78.6
BIACROM 12,6 HIP 8 SIT 14,8  BUTPOP L 22.0 HAND L Bk
HEAD € 22.4 HEAD L 8.1 HEAD B k.1 MALX S 0.2
TRICEP 5 0.3 BISPIN B 93

{WEIGHT 1IN LBS, LENGTH IN INCHES, MOMENT OF INERTIA IN LB=IN-{SEC}SQ)

SUBJECT NUMBER 51 AGE 49.6 STATURE 48,4 WEIGHT  169.8

PASITION L{x) Ly Lez) 1txy
1 STANDING 37201 443+01 314 +
2 STANDINGs ARMS OVER HEAD 357401 Ué3#gl zssogg :;2033
3 §7§$?BGEAGLE 337401 463401 286402 15003

£47 788401 k63+01 268+

S SITTING, FOREAKMS DOWN 768+01 463+01 2Tgog§ Zggigg
6 SITTING, THIGHS ELEVATED 715+0) 463+01 «35+02 410+02
7 MERCURY CONFIGURATIGN 793+01 463+01 280+02 693+02
8 RELAXED [(WEIGHTLESS) 719+01 463+01 278+02 925+02
CERVIC H 60.0 SHLOR H 5845 SUPSTERN H 57,0 SUBSTERN H 50,1
ILIAC H 39,3 TROCHAN H 38.0 TIBIALE H 18.8 UPARNK ¢ 13.1
CHEST D 9.6 WAIST D 9.4 BUTT D 9.8 CHESY B 13,5
HIV 8 14,2 AXILARM C 12.9 BICEP C 12,3 ELBOW C 10.6
WRIST C 1.2 FIST C .4 CHEST C 3T.4  WAIST C 38.6
THIGH C 39.0 LOWTHIGH C 1546 KNEE € 15.4 CALF C W.2
SPEYRI H 2.6 FOOT L 107 Fgot B 3.9 SPAN 69.9
PI1ACROM C 4.8 HIP B SIT 1349 BUTPOP L 20.3 HAND L 7.6
HEAD C 22.3 HEAD L 7.7 HEAD B 6.1 MALX S 0.5
TRICEP § 0.5 BISPIN B 9.3

(WEIGHT IN LBS, LENGYH IN INCHES, WOGVMENT OF INERT[A IN LB~IN~{SEC)ISQ)

49

1y

940+02
121+03
108+03
584402
648402
359402
743402
876402

WAIST H
LOWARM 1
WAIST B
FOREARM €
BUTT C
ANKLE C
SIT H
HAND B
JUXTA S

1y

146¢03
196+03
160403
943+C2
928402
426402
111403
118403

WAIST H°
LOWARN L
WAIST 8
FOREARM C
BUTT C
ANKLE C
SIT h
HAND &
JUXTA S

Ity)

101403
141403
117403
686402
649402
426402
756402
843+02

HALIST H
LORARM L
WAIST 8
FOREARM C
BUTT ¢
ANKLE €
ST H
HEND B
JuxTa s

¥ 3]

1h0+02
116402
372+02
855+02
348402
265402
338402
340402

k3.6
10.6
12.2
11.2
39.0

35.6
3.6
Oed

1(2)

135402
127+02
544402
4646402
465+02
371402
4569+02
482+02

o

137402
113+02
355402
332402
345402
279+02
35Z2+02
358402




SUBJECT NUMBER 52 AGE 31,2
POSITION

1 STANDING

2 STANDING, ARMS OVER HFAD

3 SPREAD EAGLE

4 SITTING

5 SITTINGs FOREARMS DOURN

6 SITTINGy THIGHS ELEVATED

7 MERCURY CONFIGURAT[GN

8 RELAXED (WEICHTLESS)

CERVIC H 6246 SHLOR H

ILIAC H 40ek  TRACHAN H

CHEST D 10.2  WALIST D

HIY B W5 ARILARM €

WRIST C T8 EIST C

THIGH C 24,2  LGWTHIGH C

SPHYRI H 343 FOOT L

BIACRGM D 13.3 HIP 8 SIT

HEAD C 22.6 HEAD L

TRICEP S 0.6 BISPIN B

STATURE 73.2 wEIGHT 197,8
Lex) LiY) Liz) x)
366401 528+01 320+02 140403
354401 528+01 294 +02 194403
350401 523401 235402 187403
172403 5z8+01 282+02 828+02
752+01 528+01 287+02 829+02
&97+01 528+01 246402 560+02
777401 528401 287402 880402
Tho+0t 528+0) 289402 118+03
6140 SUPSTERN H 59.6 SUBSTERN H 51.5
35,9 TIBIALE H 19.7 UPARM L 1543
10,3 BUTT D 1.5 CHEST 8 13.8
18,2 BICEP C 12.2 ELBOW C ite2
11.1 CHEST € 42.0 WAIST C 35.0
17,3 KNEE € 1643 CALF C T4e5
10,9 FOOT 8 41 SPAN 751
15,7 BUTPOPR L 19.8 HAND L 7.9
7.9 HEAD 8 4.2 MALX § 0.9
10,6

(WEIGHT IN LBSy LENGTH IN INCHES, MOMENT OF INERTIA IN LB=IN={SEC]5Q}

SUBJECT NUMBER 53 AGE 23.7
PESITION

1 STANDING

2 STANDINGy ARMS OVER HEAD

3 SPREAD EAGLE

4 SITTING

S SITTING:, FOREARMS DUWN

& SITTINGy THIGHS ELEVATED

T MERCURY CONFIGURATION

8 RELAXEC (NEIGHTLESS)

CERVIC H 65.9 SHLDR H 63,6

[LIAC H 43,5  TROCHAN H 39,6

CHEST © 8.9 WAIST D 846

HIP B 15.2 AXILARM C 12.2

¥RIST C 7.k FEIST C 12.9

THIGH C 23.3 LOWIHIGH C 15,8

SPHYRL H 3.0 FOOT L 11.8

BIACRGM C 1244  HIP B SIT 15.6

HEAD C 23.1 HEAD L 8.4

IRICEV & 0.5 BISPIN B 10.0

STATURE 76.2 WEIGHT 193,46
Lix) Liy) L) x
335+01 498+01 351402 165403
332401 498+01 323+02 218403
328+01 498+01 305402 221403
844401 498+01 292+02 838+02
821+01 L98+01 297+02 840+02
763401 498401 2L5402 510402
846+01 L98+01 296+02 873402
783+01 498+01 302+02 118403
SUPSTERN H 43.2 SUBSTERN H 5443
TIBIALE H 21,7 UPARM L 161
BUTT D 10.4 CHEST B 13.7
BICEP C 1.4 ELBON C 1.2
CHEST € 39.0 WAIST C 35.0
KNEE C 15.% CALF C 1545
FOOaT B k.3 SPAN 80.7
BUTPOP L 22.5 HAND L Be2
HEAD B 5.7 MALX § 0.5

(WEIGHT IN LBSs LENGTH IN INCHESs WOMENT OF INERTIA IN LB=IN-(SEC}5Q)

SUBJECT NuMBER SU AGE

POSITION

STANOING

STANDING: ARMS OVER HEAD
SPREAD EAGLE

SITTING

SITTING, FOREARMS D3wN
SITTING) THIGHS ELEVATED
MERCURY CONFIGURATIGN
RELAXED IWEIGHTLESS)

DN P E WA -

CERVIC H 60.3  SHLOR H
ILIAC H 40.5 TROCHAN H
CHEST O 9e5  WAIST D
HIP B 1347  AXILARM C
¥RIST C 6.5 FIST C
THIGH C 21.2 LAWTHIGH £
SPHYRI 3.0 FOUT L
BIACROM O 13.3  HIP B SIT
HEAD ¢ 2343  HEAD L
TRICEP § 0.7 BISPIN B

32.0

SUPSTERN H 57.8

TIBIALE H 19,7
BUTT O 1141
BICEP C 12,3
CHEST € 39.0
KNEE C 15.7
FoaT B 3.8
BUTPGP | 20.0
HEAD B b3

STATURE 70.7 WEIGHT 17u.6
Lix) Livy} Ltz) 1x

346401 449401 309402 120403
354+01 469+01 28502 160403
327+01 469401 288402 160403
799401 b59+400 266402 &40+02
701401 k6940 271402 860+02
126+01 $69-01 234402 392402
B804+01) hb9¢0) 271402 664402
727+01 L69+G1 274402 933402

SUBSTERN H 49,3

UPARN L 13.8
CHEST 8 13.3
ELBOW C 11.0
WAIST C 30,1
CALF ¢ 15.7
SPAN 72.6
HAND L 7.6
MALX § a.5

IWEIGHT IN LBS, LENGTH IN INCHES, MOMENT OF |NERTIA IN £B-IN-{SEC)SQ)

50

ity)

123+03
171+¢3
14143
898+02
§1u+02
547402
998+02
108+03

WAIST H
LOWARM L
WALIST 8
FOREARM C
BUTT ¢
ANKLE €
SIT H
HAND 8
JUXTA 8

iy}

145403
208403
172403
101+03
969402
502402
112+63
122403

WAIST H
LOWARM L
WAIST B
FOREARM C
BUTY C
ANKLE C
SIT H
HAND 8
Juxrta s

1ty)

113403
139403
120403
718402
696402
357+02
759402
878+02

WAIST H
LOWARM |
WALST o
FOREARM C
BUTT C

1023

140402
125+02
462402
upl1+02
4OT+02
309+02
396+02
426402

—_ DD — - O
REREREER]
CVONNEENY

112)

134402
130402
58u+02
Lu2402
LhTe02
3u4B+02
448402
4563+02

1)

119402
114402
371402
351+02
350402
284402
360+02
357+02



SUBJECT NUMBER 55 AGE
POSITION

1 STANDING

2 STANDING, ARMS OVER MEAD

3 SPREAD EAGLE

4 SITTING

S SITTINGy FOREARMS DOWN

6 SITTING, THIGHS ELEVATED

7 MERCURY CONFIGURATIGN

8 RELAXEDC (HWEIGHTLESS)

CERVIC H 59.8 SHLDR H

ILIAC H 39,1 TRACHAN H

CHEST D 9.6 WAIST D

HIP B 13.2 AXILARM €

WRIST C 6.9 FIST C

THIGH C 2041 LEWTHIGH C

SPHYRL # 3.0 FOOT L

BIACROM C 13.8 HIP 8 SIT

HEAD C 22.6 HEAD L

TRICEP 5§ 0.2 BISPIN B

34,7

9.1

STATURE 69.7 WEIGHT 150.0
LX) Lty Ly Hx}
343+01 453401 314402 111+03
337+01 453401 285+02 151403
341401 453401 282402 145403
791+01 453401 264402 600402
764101 453401 266402 600402
707+01 453401 229+02 355402
770+01 453401 270+02 651402
738+01 453+01 270+02 859402
SUPSTERN H 57,1 SUBSTERN H 48,9
TIBIALE H 19.9 UPARM L 13.8
BUTT D 9.2 CHEST B 12.5
BICEP C 10.9 ELBOW C 11.2
CHEST C 37.4 WAIST ¢ 30.7
KNEE C 1541 CALF C .6
Fool B 3.9 SPAN 72,1
8UTPOP L 19.9 HAND L Ta7
HEAD B 6.1 MALX S 0.2

(WEIGHT IN LBS: LENGTH [N INCHES, MOMENT OF INERT]A IN LB-IN=(SEC)SQ)

SUBJECT NUMBER AGE 42,0
PGSITION

1 STANDING

2 STANDING, ARMS OVER HEAD

3 SPREAD EFAGIF

4 SITTING

5 SITTING, FOGREARMS DGWN

& SITTINGy THIGHS ELEVATED

7 MERCURY CONFIGURATION

8 RELAXED {(WEIGHTLESS)

CERVIC H 53.9 SHLDR H 52.5

ILIAC K 4.y TROGHAN H 31.9

CHEST D 9.8  WAIST D 94

HIP B 1345  AXILARM C 1341

WRIST C 6s7 FIST C 11.8

THIGH C 23.3 LOWTHIGH ¢ 15.9

SPHYR! H 2.4 FaOT L 10.1

BIACRGM © 15.7 HIP B SIT 13.8

HEAD C 23.0 HEAD L T8

TRICEP S 0.5 BISPIN 8 10.2

(WEIGHT IN LBSy LENGTH IN INCHES, MOMENT OF INERTIA IN LB=IN-{SEC)SQ}

SUBJECT NUMBER AGE
POSITION

1 STANDING

2 STANCING, ARMS OVER HEAD

3 SPREAD EAGLE

& SITTING

5 SITTINGy FOREARMS DORN

6 SITTING, THIGHS ELEVATED

T MERCURY CONFIGURATION

8 RELAXED (WEIGHTLESS)

CERVIC H 57.2 SHLDR H

ILIAC 4 39.6 TROCHAN H

CHeST D 1044 WALST D

HIF B 13.9 AXILARM C

WRIST € 10.3 FIST C

THIGH C 23.9 LOnTHIGH C

SPFYR| H 2.5 FOOT

BIACRUM T 12,4 Hip 8 SIT

HEAD C 22.0 HEAD L

TRICEP S 0.6 BISPIN B

{HETGHT

38,2

FNORN—-NEFENNW

STATURE 63,4 WEIGHT  159,5
Lix} LtY) Le2) tex)
384901 308401 280402 900+02
352401 508401 260402 124403
353+01 508401 254 +02 115403
721401 508401 250402 522402
T01+01 508401 254402 541402
6T4+01 $08+01 220402 362402
T17+01 508+01 257 +02 S56k+02
653+01 508401 253+02 728402
SUPSTERN H 52,0 SUBSTERN H 42,8
TICIALE H 1644 UPARM L 12,4
BUTY D 10.4 CHEST 8 13,0
BICEP C 12.2 ELBOW C 11.0
CHEST C 39.6 WAIST C 35,2
KNEE C 15.0 CALF ¢ 14,0
FeoT 8 3.5  SPAN 64,8
BUTPGP |, 16,9  HAND L 7.3
HEAD B 6.5 MALX § 0.7
STATURE 6740 WEIGHT 161.4
LX) Lty) Lezy 1tx)
367401 419401 301402 103403
422401 419401 285+02 134403
347401 419401 279402 137403
820401 419401 253+02 513402
801+01 419+01 253+02 534402
772+01 419401 228402 308402
827401 419401 260402 562+02
775401 819401 257402 833402
SUPSTERN H 55,0  SUBSTERN H 48,8
TIBIALE H 1704 UPARM L 13.6
ayTr 0 9.3 CHEST B 1341
BIcEr € 1.7 ELBOW C 1M.0
CHEST € 39.6  WAIST C 34,3
KNEE C 14,5 CALF C 1501
Foor 8 3.6 SPAN 87.7
BUTPOP L 20.2  HAND L 7.1
HEAD B 6.0  MALX S 0.5

IN LBSy LENGTH IN INCHES, MOFENT OF INERTIA [N LB=IN~(SEC}SQ)

51

i

928+02
134+03
116403
6h6 402
713402
3744+02
750+02
862+02

WAIST H
L GWARM L
WAIST 8
FOREARM C
BUTT C
ANKLE C
SIT H
HAND 8
JUXTA §

1Hy)

755402
104403
B890+02
562+02
545+02
370402
567+02
721+02

WAIST H
LOWARM L
WALIST B
FOKEARM C
BUYT C
ANKLE C
SIT H
HAND 8
JUXTA §

ey}

955402
111+03
902+02
521+02
642+02
273+C2
686402
166402

WAIST H
LOWARM L
®AIST H
FOREARM ¢
BUTT ¢
ANKLE C

102}

988+01
915+01
350402
296%02
2956402
219402
294402
343402

4.7
11.1
1045
11.2
36.1
7%
35,4
3.7
Qa2

1t2)

113402
100+02
290402
276402
278¢02
222402
285402
294402

39.5

1242
11.3
38.4

Oeu

ey

112+02
110402
329+02
31702
321¢02
266402
33302
332+02




SUBJECT NUMBER 58 AGE

DN EFEWN -

CERVIC H 6046 SHLDR H
IL1AC H 38.9 TROCHAN H
CHLST D 9.4 WAIST O
Hir B 13.7 AXILARM C
WRIST C 7.1 FIST ¢
THIGH C 23,0 LOWTHIGH €
SPFYRI H 2.7 00T L
BIACREM © 12,2 HIP 8 SIT
HEAD C 22,0  HEAD L
TRICEP § O BISPIN B

POSITION

STANDING

STANDING, ARMS QVER HEAD
SPREAD EAGLE

SITTING

SITTING, FOREARMS DUWN
SITVINGy THIGHS ELEVATED
MERCURY CONFIGURATIGN
RELAXEC (WEJGHTLESS)

SUPSTERN H S§7.8
TIBIALE H 19.6

BUTT D e
81CEP C 11.2
CHEST & 38.4
KNEE € 15.7
FGOT 8 3.9
BUTPGP L 20.4
HEAD 8 6.1

STATURE 70.4 nEIGHT  168.5
LX)} Ly) Lz 1x)

346401 469+01 312402 114403
348+01 L69+01 288402 156403
316401 469401 399+02 151+03
761401 469+01 259+02 597402
785+01 469+01 255+02 616+02
769+01 469401 233+02 370402
779401 459+01 262+02 607+02
728+01 569+01 277+02 899402

SUBSTERN H L49.4

UPARM L 1443
CHEST 8 134
ELBOW C 10.8
WAIST C 33.3
CALF € 4.3
SPAN 69.4
HAND L Teb
MALX S 0.8

(WEIGHT IN LBSy LENG H IN INCHES, MOMENT OF INERTIA IN L8-IN-{SEC}SQ)

SUBJECT NUMBER 59 AGE

@~ WUEWN —

CERVIC H 61,5 SHLDR H
ILIAC H 40.9 TROCHAN H
CHLST D 9.2 HALST D
Kip 8 15,2 AXILARM C
WRIST C 649 FIST C
THIGH € 224 LOWTHIGR C
SPEYRI H 2.8 FOOT L
BIACROM D 13.0 HIP 8 SIT
HEAD € 23,4 HEAD L
TRICEP S 0.6 BISPIN B

{WEIGHT IN LBS,

POSITION

STANDING

STANDING, ARMS OVER HEAD
SPREAD EAGLE

SITTING

SITTING, FOREARMS DOWN
SITTING, THIGHS ELEVATED
MERCURY CONFIGURATION
RELAXEC (WEIGHTLESS)

59,3

9.5

SUBJECT NUMBER &0 AGE 31.0
POSITION

1 STANDING

2 STANDING, ARMS OVER HEAD

3 SPREAD EAGLE

b SITTING

5 SITTING, FOREARMS DOwWN

6 SITTING, THIGHS ELCVATED

7 MERCURY COGNFIGURATION

8 RELAXEC (WEIGHTLESS)

CERVIC H 55.8 SHLDOR H 54,3

ILIAC H 36417 TROCHAN H 33.9

CHEST D 8.8 WALST D 8.2

HIP 8 12.8  AXILARM C 1241

WRIST C 6.2 FIST C 10.2

THIGH C 20.0 LOWTHIGH € 13.7

SPMYR]I H 2.4 FOOT o 10.0

BIACROM D 12.1 HiP B SIT 13.8

HEAD C 22.0 HEAD L Teb

TRICEP S 0.5 BISPIN B 9.1

STATURE 7240

Lix) Liy)
356401 474401
3ul+0l 474401
319+91 L74+0)
851401 L74+0}
822+01 L74+01
Tul+0] u74401
829401 L74+01
177+01 uth+01

SUPSTERN H 58446
TIBIALE H 20.6

BUTT O 10.0
BICEP C 12.3
CHEST € 39.4
KNEE C 1645
FGGT B 4.3
BUTPOP L 20.4
HEAD B be2

SUPSTERN H 53.2
TIBIALE H 16.7
BUTT 0 9.5
BICEP C 10.8
CHEST ¢ 36.2
KNEE C Wl
FOOT B 345
BUTPOP L 18.7
HEAD B delt

wEIGHT 179.1

Lz} Iexd
326+02 130+03
302+02 177+03
298+02 178+03
278+02 698402
278+02 619402
2u0+02 421402
284402 725402
282402 105403

SUBSTERN H 49.8

UPARM L Thek
CHEST 8 13.5
ELBOW C 11.3
WAIST C 33.0
CALF € 15.46
SPAN 7248
HAND L Te6
MALX 5 05

LENGTH IN INCHESs MOMENT OF INERTIA IN LB=IN~(SEL)SQ)

STATURE 65,5 REIGHT  13k.b
LX) Ly Lizy 1x:

345+01 553+01 28802 192402
364+01 453401 262402 107+03
325+01 k53401 284402 108+03
727401 453401 249+02 L48+02
715+01 453401 252402 463+02
660+01 453401 221+02 267402
735401 453401 251402 465402
715401 453401 253+02 726402

SUBSTERN H 46,1}

UPARM L 13.0
CHEST @ 12.0
ELBOW C 9.9
WAIST C 31.5
CALF C 12.4
SPAN 7.6
HAND L 7.0
MALX S 0.8

(WEIGHT IN LBS, LENGTH IN INCHES, MOMENT OF INERTIA IN LB-IN-{SEC}SQ}

52

1y}

108463
141+03
119403
691402
662402
3T4¢02
725+02
879402

WAIST H
LOWARM L
WAIST B8
FOREARM C
BUTT C
ANKLE C
SIT H
KAND 8
JUXTA S

1y}

120+03
159+03
145+03
807+02
865402
402402
898402
101+03

WAIST H
LOWARM L
WAIST B
FOREARM C
BUTT ¢
ANKLE €
SIT H
HARD B
JUXTA §

Iy}

752402
101+03
819402
474402
530402
291402
§19+02
6Th+02

WAIST H
LOWARM L
WALIST &
FAREARM C
BUTT ¢
ANKLE C
SIT H
HAND 8
JUKTA §

Hay

111+02
109+02
358+02
350402
347+02
277+02
345+02
359+02

12

115402
117402
420402
399402
399402
292+02
3g8+02
408+02

12)

673+01
617+01
267+02
237402
23u+02
178402
255402
284402

1.0
10.0
1.2

36.2
7.9
3444

0.7




SUBJECT NUMBER &1 AGE
PESITICN

1 STANDING

2 STANDINGy ARMS OVER READ

3 SPREAD EAGLE

4 SITTING

5 SITTING, FOREARMS DAWN

6 SITTING, THIGHS ELEVATED

7 MERCURY CONFIGURATION

8 RELAXED {(WEIGHTLESS)

CERVIC H 648 SHLDR H

ILIAC H 4342 TROCHAN H

CHEST D 10,3 WAIST O

Hip 8 14.5 AXILARM C

WRIST € Tl FIST C

THIGH C 22.8 LOWTHIGH C

SPHYR]I H 3.0 FOOT L

BIACROM D 13,9 H P B SIT

HEAD € 2249 HEAD L

TRICEP § Oett BISPIN B

40.0

STATURE 75.3 WEIGHT 199.5
LX) Ly L{z) 1Hx)
162401 510401 329402 153403
357401 510401 298402 207403
355+01 $10+01 298402 210403
8u7+01 510+01 285402 834402
416+01 510+01 285402 821+02
T66+01 510+01 243402 506 +02
839+0) 510401 290402 879402
783401 510401 285+02 118+03
62.3 SUPSTERN H 61.5 SUBSTERN H 52.8
39,5 TIBIALE H 21.3 UPARM L 4.9
10.5 BUTT O 10.8 CHEST B 13.5
13,1 BICEP C 11,5 ELBOW € b
12.6 GHEST C 0.2 WAIST C 37,1
163  KNEE C 15.9 CALF C 1540
10,7 FOOT B 3.9 SPAN 78.6
15.9 BUTPGP L 21.3 HAND L 8.1
7.7 HEAD 8 6,5 MALX S 0.8
10.2

(WEIGHT IN LBS, LENGTH IN INCHES, MOMENT OF INGRTIA IN LB-IN-{SEC)SQ)

SUBJECT NUMBER 62 AGE 32.3
PASITION

1 STANDING

2 STANDINGy ARMS OVER HEAD

3 SPREAD EAGLE

4 SITTING

5 SITTING, FOREARMS DOuN

6 SITTINGy THIGHS ELEVATED

7 MERCURY CONFIGURATIOGN

8 RELAXEC (MEIGHTLESS)

CERVIC H 5%46 SHLOR H 5745

ILIAC H 38.8 TRGCHAN H  35.0

CHEST D 10.0 WAIST D 8.8

HIP B 1346  AXILARM C 13.2

WRIST € 6.9 FIST C 1.2

TRIGH € 24,4 LOWTHIGH C 1649

SPhYRI H 2.6 FOOT L 1064

BIACRGM D 13.4 HIP B SIT 14.7

HEAD C 23,0 HEAD L Bai

TRICEP S 0.8 BISPIN G 9.0

SUPSTERN H 56,9
TIBIALE H 19.2
BUTT O 10.5
BICEP C 1.7
CHEST ¢ u1.7
KNEE C 15.2
FeoT 8 3.7
BUTPGP | 19.6
HEAL & 64l

STATURE 49.9 NEIGHT 178.9

LX) Ley) Lz} nx
360+01 451401 31402 122403
373+01 451401 291+02 162403
3u6+01 457401 292+02 162403
788+01 451401 266+02 Skb 02
768+01 451401 269102 418402
T23+01 451401 234402 427402
795+01 453401 267402 671402
Tu6+01 451401 281402 954402

SUBSTERN H  47.9

UPARM L 13.8
CHEST B 13,1
ELBOW C 10.3
WAIST C 34,2
CALF C 15.4
SPAN 12.2
HAND L 1.7
MALX § 048

{WEIGHT IN LBS, LENGTH IN INCHESs MOMENT OF INERTIA IN LB~IN={SEC)SQ)

SUBJECT NUMBER 63 AGE 28,7
PGSITION

1 STANDING

2 STANDING, ARMS OVER HEAD

3 SPREAD EAGLE

4 SITTING

5 SITTINGs FOREARMS DORN

6 SiTTING, THIGHS ELEVATED

7 MERCURY CONFIGURATIGN

B8 RELAXEC (WEIGHTLESS)

Ceavic o 636 SHLOR H 61.7

ILIAC H 42.5 TROCHAN H  38.9

CHEST D 9.8  WAIST D 8.7

HIP B el AXILARM C 12.7

WRIST C 7.3 FIST C 12.6

THIGH € 22,4 LOWTHIGH ¢ 15,4

SPRYRI H 26.1  FOOT L 11.5

BIACKOM D 13.0 HIP B SIT 14,7

HEAD € 22.2 HEAD L 8.2

TRICEP § Ds3  BISPIN B 1041

STATURE T73.9 WEIGHT 181,2
Lix) L) Lt2) 1tx)
338401 504+0] 332+02 tht+03
336+01 504401 301+02 195403
323+01 504401 303+02 187403
838+01 504401 275402 717402
803+01 504401 279+02 TR1402
729401 504401 237402 430402
818+01 504401 280+02 771+02
765401 504 +01 278+02 109403
SUPSTERN H 60.4  SURSTERN H 51.0
TIBIALE H  20.9  UPARM L 4.9
BUTT O 9.1 CHEST B 13.8
BICEP C 12.9  ELBOW C 1.2
CHEST ¢ 40.7 WAIST C 334
KNEE C 15.3 CALF C 15.4
FogT & 3.9 SPAN 7646
BUTPAP L 21.1 HAND L 1.8
HEAD B 0.3 MALX S 0.3

(WEIGHT IN L85, LENGTH IN INCHES, MOMENT OF INERTIA IN LB={N~[SEC}SQ)

53

1y

139+03
195+03
155403
903402
990402
L0402
104403
120403

WALIST H
LOWARM L
WAIST 8
FOREARM C
BUTT C
ANKLE C
SIT H
HAND 8
JUXTA S

mny)

107+03
142+03
119+03
647+02
702+02
379+02
T9u+02
934+02

WAIST H
LOWARM L
WAIST B
FOREARM C
BUTT C
ANKLE C
SIT H
HAND B
JUXTA 3

Ity)

125+03
177403
150403
B829+02
828+02
hus+02
917402
108+03

WAIST H
LOWARM L
WAIST B
FOREARM C
BUTT €
ANKLE C
SIT H
HAND B
JuxTa s

142)

136+02
185+02
537402
450402
4u8+02

1

121402
130402
410+02
325402
336402
275402
349+02
365402

44,7
10.9
12.2
10.6
40,2

36.9
3.3
0.8

1

123402
124+02
528402
417402
415402
30u:02
403402
419+02

NIZTOLELEFO T




SUBJECT NUMBER 64 AGE
POSITION

1 STANDING

2 SYANDING, ARMS OVER HEAD

3 SPREAD EAGLE

4 SITTING

5 SITTINGy FOREARMS DAWN

& SITTING, THIGHS ELEVATED

7 MERCURY CONFIGURATIGN

8 RELAXEC (WEIGHTLESS)

CERVIC H 57.4  SHLDR H

ILIAC H 37.2  TROCHAN H

CHEST O 9.9  WAIST D

HIP B 12,7  AXILARM C

WRIST C beb  FIST C

THIGH C 22,46  LOWTHIGH €

SPHYR] H 2.7 FoOAT L

BIACROM © 13,0 HIP 8 SIT

HEAD C 22,6  HEAD L

TRICEP § 0.4  BISPIN B

34.5

STATURE 66.1 wEIGHT 163.7
Lix) Ly Lz x)
358401 453401 279402 990+02
348401 453401 255 +02 129403
347401 453401 263+02 128+03
765401 453401 243+02 565402
731+01 453+01 245402 558402
689+01 453401 212+02 371402
739+01 453401 248+04 584402
671+01 453401 258+02 821402
55.2 SUPSTERN K Skeh SUBSTERN H 47,2
34,1 TIBIALE R 17.8 UPARM L 13.3
a6 BUTT D 10.1 CHEST B .6
147 BICEP C 12.8 ELBOW C 10.6
10:6 CHEST ¢ u2.5 WAIST C 34,6
15.3 KNEE C 1.3 CALF C W,2
9.4 FOGT 8 3.5 SPAN 6646
1.2 BUTPOP L 18.3 HAND L 6.7
T.7 HEAD B 6e3 MALX § 0.7
9.1

{NEIGHT IN LBSy LENGTH IN INCHES, MGMENT OF INERTIA IN LB~IN={5EC)S5Q)

SUBJECT NUMBER 65 AGE 29.%4
POSITION

1 STANCING

2 STANDING, ARMS OVER HEAD

3 SPREAD EAGLE

4 SITTING

S SITTING, FOREARMS DOWN

6 SITTINGy THIGHS ELEVATED

7 MERGURY CONFIGURATIAN

8 RELAXEC (WEIGHTLESS)

CERVIC H 57.2 SHLDR H 55.0

ILIAC H 38,4 TROCHAN H 34,

CHEST D 8,7 WAIST D 7.9

Hir 8 12,0 AX{LARM C 1.0

WRIST C 6,5 FIST C 10.8

THIGH ¢ 20.3 LAWTHIGH C 14,9

SPhYR] H 2.6 FOOT L 10.3

B1ACROM D 12,8 HIP B SIT 13,3

HEAD C 23,3 HEAD L 8.2

TRICEP § 0.2 BISPINGB 843

STATURE 67,1 WEIGHT 142.9
Lixi [N} Ltz 1{x}
341+01 415401 293402 926402
333+01 415+01 270402 126403
320401 L15¢01 272402 124403
80401 415401 254402 534402
T81+01 415+01 263402 555402
74640) 415401 222402 332402
790401 435401 259402 540402
724401 415401 267402 789402
SUPSTERN H 54.5  SUBSTERN H hé.4
TIBIALE H 17.8 UPARNM L 13.0
BUTT D 9ol CHEST 8 12.4
BICEP C 11.3  ELBGW C 10.2
CHEST C 35.4  WAIST C 30.0
KNEE C 7 CALF € theb
FOOT B 3.7 SPAN 6T.k
BUTPOP L 1943 HAND L 7.3
HEAD B 6.3 MALX S 0.2

{WEIGHT IN LBS, LENGTH [N INCHES, MOMENT OF INERTIA IN LB=IN~-{SEC)ISO}

SUBJECT NUMBER 66 AGE 31.0
POSITION

1 STANDING

2 STANDING, ARMS QVER HEAD

3 SPREAD EACLE

b SITTING

5 SITTINGy FOREARMS DOWN

& SITTING, THIGHS ELEVATED

T MERCURY CONFIGURATIGN

8 RELAXED (WEIGHTLESS}

CERVIC K 53.3 SHLOR H 52.4

ILIAC H 35.8 TRGCHAN H 35.5

CHEST D 91 wALIST O 7.8

HIP B . 1341 AXILARM C 1.4

WRIST L 6.1 FIst C 1.2

THIGH C 20.5 LOWTHIGH ¢ 15.5

SPHYRI H 2.8 FOOT L 9u b

BIACRGM D 12.0 HIP B SIT 13,3

HEAD C 22,5 HEAD L 8.2

TRICEP 5 0.5 BISPIN B 10.4

SUPSTERN H 50.3

TIBIALE H 16.0
BUTT D 9.2
BICEP C 11.5
CHEST C 36.7
KNEE C 13.9
FOOT 8 3.7

BUTPGP L ]
HEAD B

STATURE 63.0 WEIGHT 129.8
Lix) Lyl (N3] Hx

337401 518401 281+02 754402
336401 518401 262402 100+03
329401 S18401 257402 939402
716+N 518+01 239+02 430402
699+01 518401 243+02 Li) +02
670401 518401 220402 310+02
707+01 518+01 244402 LUt +02
671401 518+01 243492 632402

SUBSTERN H 4u.7

UPARM L 1.9
CHEST B 12.0
ELBOW C 10.0
NAIST C 30.6
CALF C 13.5
SPAN 63.5
HAND L 6.6
MALX § C.8

{WEIGHY IN LBSs LENGTH IN INCHES, MOMENT GF INERTJA IN LB~IN-(SEC}SQ}

54

1ty)

914+02
119¢03
B82+¢02
595402
509+02
390+02
619402
762402

WAIST H
LOWARM L
WAIST 8
FOREARM C
BUTT €
ANKLE C
SIT H
HAND 8
JUXTA S

Hri

88u4+02
108403
987+02
557402
535402
381402
698+02
785402

WAIST M
LOEWARM L
WALST 8
FOREARM C
BUTT €
ANKLE C
SIT H
HAND B
JUXTA S

1y

691402
925+02
774402
Lok+02
427402
274402
579402
619402

WAIST H
LOWARM L
WAIST B
FOGREARM C
auTT ¢
ANKLE ¢
SIT H
HAND B
JUXTA §

gy

111402
108402
284402
298402
297402
251402
318+02
313+02

1i2)

879+01
T87+01
277402
272402
282402
235+02
279+02
295+02

[4¥ 3]

797+01
774401
206402
214402
221402
177402
217402
256+02




3-

L,

6.

7.

8l

9-

10.

APFERDIX III

DESCRIPTION OF ANTHROPOMETRIC DIMENSIONS

ANKLE CIRCUMFERENCE: Subject stands. Holding the tape slightly above
the projections of the enkle bones, measure the minimum cirecumference
of the right ankle (reference T).

AXTLIARY ARM CIRCUMFERENCE: Subject stands, right amm initially raised
and then lowered after the tape is in place. Holding the tape in a
horizontal plene and as high as possible in the armpit, measure the
circumference of the upper arm (reference 7).

BIACROMIAL DIAMETER: Subject sits erect, upper arms hanging at sides

and foreams extended horizontally. Using the anthropometer, measure
betweer. points marked at the ends of the shoulders (acrowion to scromion)
(reference 7, Appendix IV).

BICEPS CIRCUMFERENCE (Extended)? Subject stands with right arm extended
at side. Holding the tape in & horizontal plane, measure the maximum
circunference of the biceps muscle.

BISPINOUS BREADTH: Subject stands erect. Using the anthropometer
measure the distance between the anterior superior spines of the
ilium (most anterior bony projections of the hip bone) previously
marked (Appendix IV).

BUTTOCK-POPLITEAL LENGTH: Subject sits with knees bent at right angles.
Measure the maximum horizontal distance from the point of intersection
of the right sngle behind the right knee (popliteal ares) to the buttocks.

BUTTOCK CIRCUMFERENCE: Subject stands erect. Holding the tape in &
horizontal plane, measure the circumference of the buttocks at the
level of the greatest rearward protrusion (reference 7).

BUTTQCK DEPTH: Subject stands erect. Holding the anthropometer
horizontally at the subject's right side, measure the depth of the
buttocks at the level of the greatest rearward protrusion (reference T).

CALF CIRCUMFERENCE: Subject stonds. Holding the tape in a horizontal
plane, measure the maximum circumference of the right calf (reference 7).

CERVICALE HEIGHT: Subject stands erect. Using the anthropometer,
measure the vertical distence from the floor to the point marked on
the bony projection (the Tth cervical vertebra) at the posterior
base of the neck (reference 7).
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13.

Lh,

15.

X7

13.

20'

CHEST BREADTH Subject stands erect with arms initlally raised and
then lowered after the anthropometer is placed. Measure the chest

breadth at the level of the nipples, during normal breathing
(reference 7).

CHEST CIRCUMFERENCE Subject stands erect with arms initielly raised
and then lowered after the tape is in place. Holding the tape in a
horizontal plsne at the level of the nipples, measure the maximum
cirecunference of the chest during normal breathing (reference 7).

CHEST DEPTH Subject stands erect with arms initially raised and
then lowered after the instrmment is in place. Holding the anthro-
pometer horizontally on the subject's right side, at the level of
the nipp:;.es, mesgure the chest depth during normal breathing (ref-
erence T).

ELBOW CIRCUMFERENCE (mtended) Subject stands with right arm extended.
Measure the elbow circumference holding the tape over the olecranon.

FIST CIRCUMFERENCE Subject mekes a tight fist with right hand,
thumb lying across the end of the fist. Measure the fist cirvume
ference with tape passing over the thumb and the knuckles (reference 7).

FOOT BREADTH Subject stands with right foot in the foot box, weight
equally distributed, the foot just touching the side and rear walls,
and long axis of the foot parallel to the side wall. Using the scale
on the bage of the foot box, measure the widest breadth of the foot
(reference T).

FOOT LENGTH Subject stande with right foot in the foot box, weight
equally distributed, foot just tiouching the gide and rear walls, and
long axis of the foot paresllel to the side wall. Using the scale on
the base of the foot box, measure the length of the foot along the
long axis (reference 7).

FOREARM CIRCUMFERENCE (Extended) Subject stands, right arm extended.
Measure the maximun circumference of the forearm with tape.

HAND BREADTH AT METACARPALE Subject extends right hand. With the
bar of sliding caliper across the palm, measure the maximum breadth
scross the distal ends of the metacarpal bones (knuckles) (reference T).

HAND LENCTH Subject extends right hand. With the bar of the sliding
caliper lying across the palm, measure the hand length from the proximal
edge of the nevicular bone at the wrist to the tip of the middle finger
(refevence T).

HEAD BEREADTH Using spreading calipers, measure the maximum breadth

of the head in a plane perpendicular to the mid-sagittal plane
(reference T).
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23.

2k,

a5.

29.

30.

31.

HEAD CIRCUMFERENCE : With tepe passing above (not including) the
brow ridges, measure the maximum circimference of the head (reference 7).

EEAD LENGTH : Using spreading calipers, measure the maximpn le
of the head from glabelie to the occipital region (reference 7).

HIP BREADTH: Subject stands erect. Holding the anthropcmeter
horizontelly, measure the maximm breedth of the hips (reference T).

HIP BREADIH, SITTING: 8ubject sits erect. Holding the anthropometer
horizontally, measure the maximum breadth of the hips (reference 7).

ILIAC SPINE HEIGHT: Subject stands erect. Using the anthropometer
measure the vertical distance from the floor to the mark of the
anterior superior spine of the ilium on the right side (Appendix IV).

JUXTANIFPLE SKINFOLDx Subject stands erect. Using skinfold calipers
measure the skinfold thickness just adjacent to the right nipple, along
the line between the anterior crease of the axilla and the nipple.
Orasp skinfold between thumb and index finger, enocugh to include two
thicknesgses of skin and subcutaneous fat but not muscle or fascia.
Apply calipers 1 cm from fingers holding skinfold, and at a depth

from the edge of the skinfold equal to the thickness of the fold.
Skinfold thickness is taken in the vertical plane except when lines

of Linn result in torsion of the skinfold, and then the skinfold is
taken along these lines (reference 9).

KNEE CIRCUMFERENCE, STANDING: Bubject stands. Measure the right knee
circumference at the mid-patella level holding the tape in a horizontal
plane.

LOWER ARM LENGTH: Subject stands with right arm extended at side.
Using an anthropometer measure the distance along the long axis of
the lower arm between points merked at radisle and stylion (Appendix IV).

LOWER THIGH CIRCUMFERENCE: Subject stands. Holding the tape in a
horizontal plane measure the circumference of the lower thigh Just
above the right knee (reference 7).

MIDAXTITARY LINE, XYPHOID SKINFOLD: Bubject stends erect. Using
skinfold calipers measure the skinfold thickness in the mid-axillary
line at the level of the xyphoid on the right side of the body. Grasp
skinfold between thumb and index finger, enough to include two thick-
nesses of skin and subcutaneous fat but not muscle or fascia. Apply
calipers 1 cm from fingers holding skinfold, and at a depth from the
edge of the skinfold equal to the thickness of the fold. Skinfold
thicknese is taken in the vertical plane except when lines of Linn
result in torsion of the skinfold, and then the skinfold is taken
along these lines (reference 9).
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32,

33,

3&.

35,

36.

37.

38.

39.

ho.

k1.

SHOULDER HEIGHT (Acromial Height): Subject stands erect. Using the
anthropometer, measure the vertical distance fram the floor to the
right acramion, previously marked (reference T).

SITTING HEIGHT: Subject sits erect, head oriented in the Frankfort
plane and feet resting on a surface so that knees are bent at about
right angles. Using the anthropcmeter, measure the verticel distance
from the sitting surface to the top of the head by placing the anthropo-
meter fimmly against the scelp (reference 7).

SPAN: Subject stands erect against a previously-calibrated rear wall

with ams extended laterally at their maximum. With one hand touching

e surface perpendicular to the rear wall, measure the meximum span

by placing & block against the finger tips of the other hand (reference 7).

EPHYRION HEIGHT: Subject stands with legs slightly apart. Using
measuring block measure the vertical distance from floor to sphyrion
previously marked (Appendix IV).

STATURE: Subject stands erect with head oriented in the Frankfort

plane. Using the anthropometer measure the vertical distance fram the
floor to the top of the head by placing the anthropometer firmly against
the scalp (reference T).

SURSTERNALE HEIGHT: Subject stands erect. Using the anthropometer
measure the vertical distance fram the floor to a marked point at the
lower edge of the breastbone (substernale) (reference 7, Appendix IV).

SUPRASTERNALE HEIGHT: Subject stands erect. Using the antbhropometer,
measure the vertical distance from the floor to the msrked point at the
upper edge of the breastbone (suprasternale)(reference 7, Appendix IV).

THIGE CIRCUMFERENCE: Subject stands with legs slightly spart. Holding
the tape in a horizontal plane just below the lowest point in the gluteal
furrov. Meesure the circumference of the right thigh {refercnce 7).

TIEIALE HEIGHT: Bubject stands with legs slightly apart. Using the
anthropometer meunsure the vertical distance from floor to right tibiale
previously located and marked (Appendix IV).

TRICEPS SKINFOLD!: Bubject stands with right wpper axm extended forward
and elbow in 90° flexion. Mark the posterior midpoint between the tip
of the acromion and olecranon. Grasp skinfold between thumb and index
fingers, enough to include two thickness of skin and subeutanecus fat
but not muscle or fascia. Allowing the right amm to extend straight
at the side, apply calipers 1 em fram fingers holding skinfold, and at
8 depth from the edge of the sgkinfold equal to the thickness of the
fold. 8kinfold thickness is teken in the vertical plane except when
lines of Linn result in torsion of the skinfold and then the skinfold
is teken along these lines (reference 9).
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TROCHANTERIC HEIGHT: Subject stands erect. Using the anthropometer
meagure the vertical distance from the floor to trochanterion previously
marked on the right side (Appendix IV).

UPPER ARM LENGTH: Subject stauds with right am extended at side.
Using an anthropometer measure the distance along the long axis of the
upper axm, between the points previously marked at acromion and at
radiale (Appendix IV).

VAIST BREADTH: Subject stands erect with abdomen relaxed. Using the
anthropometer, measure the minimum horizontal distance between the
points marking the most lateral indentation in the abdomenal region
(reference 7).

WAIST CIRCUMFERENCE: Subject stands erect with abdomen relaxed. Using
the tape, measure the minimum circumference around the abdomenal region,
passing over the most lateral indentation waist points (reference 7?.

WAIST DEPTH: Subject stands erect with abdomen relsxed, Holding the
anthropometer horizontally on the subject's right side, measure the
anterior to posterior distance of the sbdomen at the level of the most
lateral indentation walst points (reference 7).

WAIST HEIGHT: Subject stends erect. Using the anthropometer, measure
the vertical distance from the floor to the most lateral indentation
point in the abdomensl region on the right side (reference 7).

WRIST CIRCUMFERENCE: Right arm and hand extended. Passing the tape

Just proximal of the styloid process of the ulna, measure the minimm
circunference of the wrist (reference 7).
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AFPENDIX IV
SKELETAL ANTHROPOMETRIC POINTS

Fraokfort Plane
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